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*La JjCU 


cd-Xs- ISll U^JL-I C- dT U-Up Jdpl C—cljJcv» C—U-Lp 

.^Ja£ >Ai c-U-vJl jN ;U-^*Uf-l <dJl£A ?c_~*Jl y" ^4aiv»l ISli ?,iilS jl lJu& 

iJU jSl ?dJJS Jli ISllj .dlls Jli iijJL I Jl^jifl oV ?>f isilj 

c 

U iblp CAdlS”" ^ fiJ uSs . y y* 4/OlS 

jA cAsLyUjl jjb yoNl jV)) A^vJb Aj 1_>-Lj 

jl Lkw* tybbi yP UjLj jiff Lf j&\ jAil y* bl£" d3lJ^iff*V 

flwLfti yS^J Ji ^lUiLj c j>-\ \jiff Ajltfi Jj>o l 3jji jt aJLJL>- 

LS^ . jjy^ bAi-i bl* CypbU cl,.«««* aJI^I oA^j (,3jJo- lifj.5 b~b~Jl 

jylS J^A>- y* jl ?lCj aUI wLP cU jl5f* y *>l*9 jl y^jbil aJLcJLu 

VyUAJ j^ Aj>-ljij jjjlibl y»*J4l)l l-Lk y^Lb cjJJjS"" jiff iiU ^c3jl^“ 

* * c 

♦ 'V yAA I jy^+JLi ((iSli y> dJUi jN)) AjtgJl 2bU-Vl cJlS" Jj* jUaiP-l 


* * * * c 

iSly^-t Aw oL>Ur| Jp pJxJl SjJciP C-^>-y cL*<* br- Ullg UJjp 

# « £ 

U jlpctJc>> 4l*j^» y^b jtJUJl SjjJbi .yiUJI yp luit^l ^Lp 

CciAii jjffi^ jly*i yP dPi-JuSOl ^_1> *AcA 9 Ojiyll CP^9lyJ L« 4jl cl^«-^alpl 

tf . < 

Uufc ^a^p ^-Sj (^JJI L»i .aJU ^jj^jIp yii LfliiiIy jir Uj clili aJjLvI jU 

-^“•j L>» lijj ^yUw* iiliA ?LJU 4yL) ^JJl L»j ySl iS .jg,!?^ 1 ! 

.((iJli y& illSi y-^b of ^1 Jaj ^1 jj! c^y-J 4 ' IJU 

cy^jil CL)y^Jl Ju^>! olpyby 4 ^ J^>«Jb OlJu caJUI Ol^9 

j ^ip 1 oAjAp Ojyfii CAJlS^ A jtJiaJL * ^11 JjW*^ OA>ji t5.L>yAjl ^yJlj9 ^Lj>-jj 

A5 ,,, y ObL>-| ^*A-L l*| _ \jjt _ j^Jlxjl jiff tjJJi .yjjJJ AajIj Ayftjal * 


D 


-1$j jJi j!dwi& y)l L^jli ^-w&bLlI jl jl jl 

^ l .<y>- ^ ^ j^l aJLa>- y CJbT 

y> /aJJI Jip/ ^US"j .oL> jJjJjJj^/I ^IwL^Jl ti^j jJL*j: Jjt aJjL>^4 /aijjJ-I 

.<L^>jkl yS*” I aJjL>^4 

s-LyutSI A^wbU ^ <&jJ~l y jJt^Jl j$9 tJjVl jJij Jc^4 ^ 

A^^obsJl Aj J &j tc3jl^"l jJjJI 4j^J ij lA^L^Nl 

i^J cy^ J-^J U LS^ ^ jr* ^ 

c^lli - j» a )g : 7 Ob <uiajl jjU^J! Aj J&j c^jNl A,^-jJ^Jl 

U JJl*Jl tr-^' Ji .JLidlj jJ~\ Aj^JaJ y OljjiaJj 

IAa Jj>«j( jJL! ,/^jjJIj ^.UJl uy yJiil jJ-L ^Jl^jj 

oii L L^gtfS lj jjiiM J j^~ uy? y>*^lj <uL^^jjJlj $.LaUl ^ Jjlyu J\y>- Jj*Vl 

djU^Jl yj caJ^ i<LJij jLj iybJl J^xjjlj . Aj aL^JI 

c “ c 

.A^L-'Vl £4 AjLowP j*-jA| Ajl 

iij^yij Ulf ^jlL u3y>t>» iL^lT yil .AjijJt J* tj&y* Tw^jl jl ^jl yjl 
OjSsJi ^9 y Ijj^l^jj cSjJJLH aJjU iijJUll jl JJkpij .jJUJl <S ^ <bJL*il 
yr cS^xS^ p-l*Ji ob-Ur j| ^cjjUI ^c-j5jl jJLl ,A-i (_^JL!l JlSaII 

t&|j*4j L^dlU ciL>- A^^jxJl AjLJ} ai\ A^il>- j| .JjJ^>- ^JUJ jli^>-| jj^ 

JZ'j l 3LL^I JSCi .Ijajl ^ 4 jLil cJyJ N yjl iftljJl Ljzjl jSU ^j .jJjI^JI 

* ApL>-^“ JoUL>x^»l jLl?-^ 4 j oJu JL>- Aj 

j(_^I lj L>- Ij . A^j will oL^Jllyu^Vl Lib $.LjxJl V c^L»jJI ^^Uiil ^ai 

c & c 

j3j* ^yij* ^<Sy^ IjI^Ij .A-w^jiUj olJLJl 

d^*Vljj| Ow Xjt $.L«Ja1I ^jj jj AbU jL>-l -b> • ^ aL>^1? 3 y9 

•W^i 4iyy» 5iol^Ls L'^jJL _ La^ojp _ ^1*^1 .c^lil^ 

- l^^ll tj« ; » > ~ y 4 - j»-l*il ApljfiXwvlj jl wliipl jl ^jl _ UJb - 
jLc^/b ^JlLa; jb^Vl ^Ja^i ,5y JbC j^jJl Uj& jj^So ^UUl 

Jl^l ^Jij ydl J*>b^ ^y» yJt A^iaJJ Aijli-I CjIjl^w^I ^yjCw) JiNl 

n 



Jl .AjQgJLI a5jL>- bdJcs-L jJLpI jfl Jbad lili £* 

Igjl ^Lw» <^J 'y *il| tlJjl Odd N LgJl dr*^1 jl V ^1 dr 4 

.ddlSj^l £^r- ^ jJJaj AjUfWl uyj* d* <Jl Jr 4 ' (jbl 

0~>- /j* - c jUr^^ l JjJI jl Uw?tj Jljjb dr^ c4*JblJ aSjI>- tflod $.Jl j| 

AjL^JU Ajlblll APjJlil aI^.JxI. 1 jl .^l->di^' b^^il J^ dl - 'djl 

bib l_£_«3 jli CA»>t>>lj 4*wgd*Jl bJw*«A-> dpb"" b ^.> o . 3 ,A^jli Jl^jb Aj^w^Axll b<-vwbJl 
£,\jj*Ji}\ £jA ^&|JflJl (Ja d>-1 ja*j*JD Jbi.1 J^j^X ^1*3 .lg-U-b A_ww° Ajldj Cobb J*®' 

cJjMl /»Ull J dr^ -bJl fbb" bid* bdJJ i^' fbjtJl jJJ* b~^° Jej^i 
(^£JJl J^UAl Js^l ^jP <Jbo jl b^P .jjjbll 0 Ju& ^>1 j dJ dr 4 (Jbo jl £J-l 

C^U• a AjI Jp bd* Jr^ <ii blp J *b>“ip .A^bxil A^S^l^i aJp 

j^\ ^L-l ^1 ja apj^>^» J tjbdl J c aUI y> £^dJI iib jb"*' tSy* 

I *JUJl tbd* ^jjJL>- bib dr**^ i yA AJtgbl aLl^»MI jti JbJLj Oj^rJJ 
AjI^AJ aJuIS ^p UL>- AjLj^jJ! b^’J' aJjLx! C)\ ^5^*^ J^^ <■—L»-J 


g. . c c 

l ^J)ola a l)1 cp'u>JI Ula ^3 Jj^iil dy\ ji 


,iU^I 


_ cA-bdij A-J ^Jjp a 1^>»^1 3-Lss L)i - AjIwLJI - d.,. 

.s.^ JT £U jjl jJtJl J-^J jl JlAl J* 01 i £JaiJI LpU^I ^r^JS! di!i ul 0^1 

c > * c ^ 

(dx>Jt Ajub« d)l b^ .«jj>Jl j-^)) bjb .ilb* ji bib j^bij 

s# ^ C C 

l^PjL dr^? ^ aJLwL*) jb^j ^ 5 *^ .AjjLbli ijj-b“ ly*i J^bl 

ibft dr 4 f-^di ^b^ 2 j| *-bJ .1^3jd>cj d-Lb £~a cJbjiS^^i d>- 

.obv^LiJl 

aJJI j^ IxS^ dpjbo jl Jjl- 3 .b^y' ib^bi dCi^jb^l s-b^bJl d r* j^bi 

I y\£* dyj^*' ^b-UJi dr 4 U^ jr^' ^JbuiS**! (_^dJ d^-d^^ c/b)JjbI sbjb^'j 

t <* # 

dr 4 -^bbl ^JlSbb O^Ud jlj .LjwLIaj bo j^^jLc 

« c "f # ^ 

{ji jjjJl j^x>oj ^y* ^Ll j*l*)! LclTj tULc (jvLAi^ j»pd“ 


V 



OjJ-Lj *Li*JI Ja*j t 01 L S' .Jo-Nl 

** 

*Aai* 1I J} iwL>- Jl^LJLlI - <blp - Ia^j .^Uft-w^j'y! aJI>- 

£.La*i*j! ^y» wUwlJl 0*X>eJ JloJ-iJl jAlJiJl Jlp £^Ljjj CA^Ij ^a '^ojJi 

c * c 

• LS^-I J*-lj ^ v*>c-A Jl 

jj® I^ji (J^-LIaJI ^xlL Ijj JJl ^LjjJl ( JV ^J*£ 

1^ lJlL>- U t Jjl SLjl aJLJL>- uil>- «U ^yr y fj * 3 ^^ 

1 4 * ^) 3 Si ^^*0 L*Lw>j (j^L^Jl ^jj>tlil J^Lxjl J LjI ur .^j^*jJl 

JJ I tL&jjpj LgjLij>-j l$i$L*J- ^|jbxsl 

^y* jl LkS*" c Jt**jl oAa ljj>- j^dLUlp IjI _ liL>- _ £.L^»l*Jl jj 
SL~3 j c^jj jji c^JI p-g->lj jLicj^fl ^Jjjl jiLaip'^I aJI t^LJUl olsf 

cc^jJi; J jjT j^j N joiJl *Ld*JI apUJ-I oJjfe Jl ^^1 ^j| 

l5 L*p J*>U- ^^3 .tgJ AjIp N ibU jJJl jl jjjo cAjli cJjl J 

£-° ^ JJJI dj£i\ jl Sjjljn Ojij Jiipl jl Jl cJL?y l5 ^!' 

si c z * ~ 

by^i jl AjI J jwUj Lk 5" . Jala t_3AJLJL>jf IgJjj V j^br aIaJu 

(^^Uvjl jjjj ^>^0 jl £ Jl 2>jl jU . La^P j£ I ^ ^Axll ^4 ijLjb 

jlj l^IjJI ^1 jj will tjJJi s A> ^ju \j*j aJL_ 4 jjli (( aJJ I)) 

S^ J ^“ ^ l5^ ^ _ a^JaIJj jJUU^ ^pI jjl illj^l (^1 _ J^Jl 

L^U-I ^ ^1 ajUJI Ljl Jji; Nl .^iljJl t-Jl^- ^ Uli ^L-l 

V^l ^Jj>-b j J^yry* - j-^Jl ( j>b _ Uil JLaIpI ^j| .jjS^jl 

J Jj>- 

coJ^A ^jl^La^pl ^Jjt^L* iJufe 

byL&J V ^jJj^-l ^L>Ap ^jJ Olj^Alxilj Olo \Jab\ i y* Ljaj y L^2 j I 

a>iU jl^il ^1 ^15 L^v c^^Jl J^p SJ^>- Oljjjflj J^Jto AjJld! .Ul 

j^Ssj jl c^USsJl I jjfc ( j-« ^1 jil ( j^wJ C jjJi .^1 A^js>j C^jJji-lj ;<JJ| J J>- l y^A j 
J^-l ^y» j &I Ua>^ jj^ jl c^>aJIj |>-U]I Jls^Ijj j* LJL^jj Lj ?^p 
^ 5® ViJl C_jljj-l C-jJjI diJbJj Lf,\jj3}\ a^Ip Jl ^oliSOl a>-jIj Jb5^j .jt-fill 


A 



4-^wwva Ol LSJj j * ^ ^ ^j* 4 ^*L . L«»Ul L^J»X>- 

.s-Lj^LSIj CjL^\jJ\j 

* tit . c 

cl*-woj>- |*-&$,L~L y 0^ (Jl^l Cf *3 cOj^^i" ^jwLpL^ jJL! 

, # c c 

^*>Lj £~* IgJ j£ Li" ^ I Jp£ O-LlL JJlS . jliydL Jfl ^jjl 

Tyne ^ { j^ a ^r ^ 5^$JiJl JjL l^\p*J\ 3 p $.Lj1 

^y* £* ^>-1 c~oU! ^y» 4*j\j IjlSvi! L^2jI c~JLL ^Ji Lo . Adelaide^^P^ 

(,jy)y& A-Loj gjj^rj tjlS" jL y.j tjjL cCUjjL ^y*r 

J*jjj <■£_£-> Jjj (J—* j&lj AjJ ‘lsA d J*-J ‘f^i U-i/j 

<Jl sT^"" ^ -J^y^ Jo C^jUli^ J~*'jJ ijij CfJ^i i u“jst< 

Jisj 4iUsl „ ^jj d-i"j Ji" ^Ji Li" .3^Ji" l£ ol 

,w>L>jl iL& ^-p <1 ^- , ^ A/4 j LL* c^LL*j _ ^j^iL (3-^ 

C C C # tf 

;a1!1 f^y^py* LtsiL* wL>i .aj^JLSI oLjaLI JjLw» ^Ji jji»\ ol J^>-1 
1 ~L^J CX-^^lL . 4aa,<P>x-JiS\ yLwaJl ^yP*J _ OL^*^^ i Lc-1 ^2 _ Jl^-I 

ji ; £ L» aJL /j^Jt ^Jl V U^3 . ((yb _ He)) j^oLaJi ^ljj?xXv-b ^Ltll jJiilSl 

((0 LvO^ 1)) A^«li" ^I *\px*i**A lj jA ^ 1 ^ A J wli "^ ^p >A*A l_S JS 4JJ I O^^SjJj 

5 * * 

j£ * .jjfi i 0 ^L*-L cJ^LJl jLwNl £jj ^ 

C jft c 

^ U-M * (JliLl Ci^_SJ>L^ 3Jc>cJLow 1 Ji® 3 jp^P y\ 3 j iltApI 

I * * 

, \ */\ Y * Y * ^ * Lxo LjLj J^>-Ij 






J/sfl 

.sUaictflj 


a j1^5 IjJu ^y aJL>^U 3lj cO^wbbxll ji! ^objlSsJ) 

« # 

C^-bUxil aJu*> .^^oP^l bb^l L5^ ‘bib^ bjJL* ^j- 4 eJbl>J OlwUb*i! 

jl jJr U^ .^jyLbSl ^^Ip <_£'j^-lj C^J j£\ ^Js- iSJ^3 cAwa>^ Aj^r ^Lp 

.jjJaJ yt} (ji-* b**Jijl -^rj C^Lb^ jj^> Aj 5jJtS"" OlwbL^* 

^pLiwa l^j^Ssj ^>*^1 1 ^L>-Uj cJ^loxJi ji_j-y ^jax^J LjI U^ 

.oJl^ 

I^jN j! caSwLw* j*y I^jV b7lJJb*^» y ,j5sJI ^_y^3 

c * J c c 

_ o y (jyiSl ^>*j J^Jb . JS^ULbl L$J j jl c^j>-^ ^ 

Jujj . JJL*-<Jl 1 <ulp ^j-wnl c/ 2 ^ aJj!j>*^ Jji - A£JJtJl jb^Jl y 

Jply ^P,Jj5j ^.b ^jp AjIj^Ij aJjIP A^S^L>t^a ApLvyai ^L>eJ^/ I 4 jL^*^AjsJ1 

zy-^j ttiibj^/1 aJI^Lj AjL^^lAjiil ^Jj*I wLaJ .L^-* Cj^J£ ^ Aaa\s\a 

^ IgJp JU> Oljia^^ljliVl ^p ajO jJjJl ^1 c^iJI 

j) OU &\J&\ APJj-v^jJI OlT A^ibl oJu^J u3w\^Jij .^1 a*JI ^U-Jl 

.oIpIjJ! y^>- ^LvJo I^iaj t(jdil*5t $.LwJlj Jb*-^JI ^4j>- Lg-baj oL^jJj 


pJUJU .b£b? 4PjL ^J Ojj { j*>- \X* bjL aJ[ J^iJl 

I t-LflJi^L 1 y# c 1 j /^ 4 ^ I 1 ^J-^ 4 , ^* , i *-^b ^ 

#S # 

^ aJz^aJL* ^bil ^y j 3j~£ ^bj y jXj 

Ai^*>UJl $.*jAp| _ Ob^b^Jl J$ A^lp- _ JaA3 p-bdt y3 



£ fi 

J! Ju^l> L«-U^ .(b-jl* L^Jli SjLJUJI ^ij) ^jj^p^/| 
^ ** 

^ ^ jlSs^j c0^-SvJl (Sj**j J^IS*" c^A*i 

^Ir 4 ^.LkixJlj . Lila: * JJ-*^ j£* -sUlipI ^!1 ^USCs'yi ^j| Lji 

^4 LL^aJI oj^> J±* 4^>-lji o^/jUM l5L^> £* .dJJi 

J* ?UJj^L Ol JiU* Ja>- ( ^k^ c£-^ l^I ^ ^y^y Ji^ 

C^Ji j£* ioL^Jl Syrj!>\ aJjL^I ^Lp 4jL>-VIj y*& Ji*ti jt Lupljai^b 

^Ipj ?J>-I J<\ y 4i\j^\ *V I j+* LJb <^>-\y <J$y* L)l ^1 Y^UUJIj 

?aj jji ,ji aj^Aa^ji u c jl>- y 



Wall 


0Aj^JLp JU»j>- 




“Jcl^i £y?T J*A>- 


Ax^da A_*^JjJ A*>e^JL 4 Aijla^J* Ow«U ^xll y* Ja-Ai Ajj J^~l A*w*l*jl SjL^Mj C^t>j«d3j\ 
Jj&d* Ax*^Jl ^Jj-Ju^vii <W-UJi 4^J J&. •:- <1)1 . A^ Ujl^9J Oj^v^ 

* / C £ 

f.LJl*Jl ys>tJ .A^o»L*jl jL»*pNl !<U^lp ^Japl l-U-o*AJ l)^ AIPljal*»lj Ol A>-jjJ 

aJLJo JyljiJ £.': ' > jjS^ ^ dl jjJJbci 

1 j«vw ((di-5 jS" y iJu&)) ^JLo 0^ liUJii . l^a^tsSsj 0^ aJjl*JI AdTl^l 

^.gjgJj ^Jp 0^ A;>j-Jdil (OUjlSsii ^Xp d>tPj^ 

?d/J> 1 *Jp J\ is*L ll 


J *£3 ,j*JUl (Juk A»v-IjJu Ajdv'XiJlj ^Ldxil y Jjjil lJU AijJcdl y ii 

l^jl J A^da* ^j^e- 4 - oLs^LjJJ j%JUJI - pJUJl ^ U^-Lsr 

^*s5sjOj ol ^y^sJt j»UaJl OldJ ^xJl A*>-jJ^Jl Oljj^iaxJl lX t AA® Jj N j»\ 

y y ?»jp lJI> 3Lu-Ui £jlJl ^JJuil JlAj ?^ij| tgjjdi y fUaJl dXi 

> c c 

^•iSvJl n-jauil (juj (_$ j-iJ' JjwJI uy (3 ^*^ (3J*-* l£^ 3 *1^ i_^i js-A ^ c^ijUl 

,JUJ\ ^ 


c £ c 

AjI IJu dS*" AiV ^Jjj aJ 1 >* ^Jl ^X*X Jw^j AjLo-^jI jarj Ju£ 

Jj ^Js* Olwb . AjL*J CaUI A^j-v^ ^ A^tj^ii ddwoVl AjISC® 

L^i^j Jj cAj^dJI objlSsJi Jr s+4 > o^lj 

^3jjsi ^ Jj^ j%-^ Ja-jlj Cj»jjgP Jajaj>TL^» ^ 0j^L 4 j%J i} ’^5^ 

{_£ \ C^JjJi Cl^J>t^yal Ji Aj J j>-jJ 1 A^l^jl T“Jl iwL^ ,A^J>lJ? AdL«JLvv«J AP 




Iap ^ jJu Jl U tj^*“ ^j-AJl 3 Li-1 ^ iSy^ *JL& ^wJ 

1J& <+-& AaJ ij»-jjLi £jA ^*h j 4j»-gJ p-Ul jjoUl ^LSI l-^-wJI Ia^U 

. a*9 i ^ AJ 1 O^-^^-l I 

S* ^ { 

^^p /^p Ia**A caJH Jj^gjjl ^ t^JLlS LIS’" aaL>*^ 3 ^Jii j»ASL* ^Aj, 
ObjAgp ^J^J JJ j*JUl ^-jXSj cs-Lo-P <LpU (_ 5 j-aJ Aw3^p oL>“L^" Aj^JuJI oUlSol 

clJij *AL^P Aj5j ^Lj AjCmJsSlSI jAljS Aj J“j . j ^Ssjl A^LJ A*w sji y$ A^plj 

aa>*j ^l*Jli c jJJi ^p A*JI JlS" Ia^ Jj cL-jILIaj ^JUJl apI ^ ^Jl L*S^ m ^\3 
(1) 1 Laj Lv AA AS"* I AjJ . AaP^v ^^4 aJL^ 1-^ ^J Li 1 ^1 p ^ L-*^ (J^y 

AJ I j| . j^SvJl J j>- AjL*P <L^-&I iS'^ <j J\ fi cA>- ^JlSsAo j%JWl 

j / r * jjJLjajJ ol jj^Jl ajj-aJI olAlSsJI jlSC«j ^Sljil a*^2 » ^jaj aJjU^ 

^ 1 p 3 \J)a ***\) Jw^jJl <^£ ^jjJl lg)a^l _ JU-! A^jjlgj _ ^JLJli . <LLL^ A-wJp 3Apli 
^jliAsjjI ^tll Aij .jt-Ul j-v^p a :J ^-vA ^aJI li j^ip ^soj; jjjAili .LALLjjfcl 

.^-^pI a>U ^-Ui! jji ^aJI Ll ls^I *J* oli 

3AjA>- OliLij^l A*>» ^_Jl>cJ ^Aa .J^g-^-l ^5 aL>-j ^JUl 

* tf c 

iJl* J^Lp j .liL^-l Ayu^J cAj^Ip j-jP p~J&Ujf U^AP Ail Ui" cA*ij^» J^P 

^^/^ ,i ^IjfljJI Ia^j .a-o^AaxJJ kw3^ILLl ^L^sll a!5^ 

jjyljiili CAPjL A^K>t-wvO» 3 A^j JlSCAjJ l^A^XJ *^a JjPIAA" O^A^tA AjjA^Uj jjAlji 

^ c 

AaLjLL>- ^ip ^.LoJ^Jl ^jl L^^*sA) y ^ CAAjI aI^L^s^j As*j>Ozj* 

ff 

JaU ^jjJ ^3 L^iJ jJajj jl aSUaJIj 3^U1S ^Lj^JI jylj-ftil oAa> tc^^vJ 4 jJJi 
^Lp ^j^SvaA jl . l^jjAj _ aJalwAj t^pjJJ AjPji o'VU- L^-o /y» c3aA*>» o'VU- 

,L^j>oI <jaJI Ajli ^Ui-Jl 

9^ j-vAj jl Jj^li j j5a Ai Li I AJ lSs»l ^l^ocNl Ia^J a^j^JaJI l3Iaa^/I tjv 

^jA Oj£La jlA-4 ^Uii OtajA* ^ jjUU ^Ij cjw?j iS\ Ji")) 4j^Jai 

$,L>-UJ A^-wjiU ca^AaI. 1 ^-150) ^jp ca>xJI Ja« aS TOEAa>s-JI jj, .a^aIaj^ 

Aa 9 4 ^ 1 ap (w*A LaJ jijS^Sl jir liLi . ji-A jjji A>c^j 4 jIAj>- 3 ^SsaJI oJjfej c^Lj-jsJI 

^1 A>“L>- 40A^-j ((^J^a^l ^SsaJI)) ^Jl*Jl Aa-^is 0 l^uj jl ^jj^U j jS^J 

^ 1 



<Uo aJL^JL aJJ cULc Ai-wJ-aJl o^Lfc s.Ld*Ji ji .4^jl Aja^-^UJ 


.A-Jp C£"^ «Xj>-^Jl tA$^*11 ^Ju^-vvnS^ 

* 

jtJUJl £jJ ^^Ip J^aJI ^jsrj J^' <j^<-£L* jf _ jWilj 

As^jI ^1p Jl>-IjJI Lgjii AJUaiU A*uJi c£ y^~ tA^oU ‘U?*-1) .Ali(^JJl 




£ ^ £ £ 

01 iJbl ^*jai%*J ^jJ bj( Jj>- ^J-J ^0! b&jj-sA* 

.dwb-j J % >U L ^ 


^Jl*Jl I^JUJi ^UaJJ o J2& Uoljj-i £tjjUl *XaJ 

i. ~ _ t- 

^Jjt* lijjb-j capLwJI aM aJjL£ aOIS^ cA£>- Ajt aL*IS^ <u*^^j-& ja^.S’" 

01 OOp Lw-L-I LiL>“ jj^aJI oOj& ^w*j>- JaAxb . ^j^*L>- 

oJjfc J j>* 4j(Jl>- ^SsaJI jiS*" I ^ U^2 aj (_£jA>ULU^j .oJ^-j Aj tj&A* {j* 

^{b L* aJjL*»1 A^J*-I^« 10a tj 

ojjb ^Jlj ^jjl ^v*j ?A«. ; ,iaS' ^Ju^ 5 j ^ l-U>- oL^L)jJl 'illj 

auaj j j5\j UL>-ij tjlxsVl Jl^-wJI ^ to^iS" o^/U~ 

^*»Lwk»'yi ^jp lx>o C(J^-$-^l A^>Jj<jl aajjJI o*Xa ^s L^S^LOo ^S”" jPwU 

!* t 

a^j>-jJ( clSLftj La Lyw? ^^rgj ^Jail Oi t>^ L^* -lyrjti 

,4jcJ l^Jl aJL>-^J i o.01 ^1 cjl^*»Vl lg a'sJyij 


^ O 



f 4*j! vijti ja*i' 


y£- 4j^J uJi J*£ ^JJl Ol - 0^^“Nl »*_*Jp^ ^5 - JUL 

£ C l ^ 

A*pl^ l-^-) 1 j^-1 0O*’U ^q-w>- ji *0 ,4*0 U^lj ^JlJa*] 1 .^Jp Lj^jiAJL* yJi \ 

y* jj\ jjSClr j-J^Ji C aJ lg-^J tjil ^iS" l W A?-jJj ^JUJJ 

C > ^ i* £ 

Oi ^ip jjj*^^ bJ^ .4*i UjlSo^j ^JL*JJ |+ g y* Ipjj LJsl>I Lj^ .>_.^P^il 

C •[ * _ I C s' CC . * * 

/^4 bjl p-P^M .^Ipj . LjLLij 143J A-Jwl? tw^JL>t1 ^O>oj o^ jl Lo 

,y_jj]\ jjS3i aJL; L**a>1 yX Lit# t^cdaJl jtJUl 

jz 

4^«^Jl aLc^-l ^Lp 44*olwUjl ^9 

£ . # # £ 

J^l a] ^>o pJj <\J LjUpI^ ^a 31 OlT jt-^» aS"^>- jl tJj./gjll ftjjjs 

Lu^i £-~j 1 JLii C^-Ujl J^ZX J J tUl* L^jj J .4|JBJ O^U- ^ ^laJ 

c ^ 

CfAjj^l t .i5'X>y^ cj^Jzj* J\ A3yJb *A Ji A>“U“ iiLjfc jl A^-jjJ Il^jT 

A^t-w**^"" Lo^jsj .x-j^-wv>JI Ii-Xa ,jl«M >%Jp^ c 1 4$.b^» *b^ j 1 

*>\i Juw^IaxSI ul .jlfcjJ'U cA^^yaJi ^((4^JjJl AjL^jal!)) 

c tf 

40il*J»j c4w4jLo AA^5 ^jlxJC __ JUa ^JL>J^ j& Ua j»Lgil , Ll& U-Jjt; jIsj 

.^J'Aap^H ^LLp^I (jji ^Jl jlswaJ 

UpLidj .Ajli *x>«j ^.J (*4j 

, Apr-yS j£\ O^lUjf-L vX^*J \jJ i J*2X>J 

£ #* J 

4 c 5^L«jJi 4 *Jj aL^?1 aJ Jj caJJ^ y* Jzxs - LL»P - jOsaJU dJii 

(,^\jya}\ ^jjjlji Jx ^l*jJi Ju*Pj .j£di&\ J oLio y£\ oU-^ll Jj 
^ !* . 

^iLc A^^-c*J Lo .A-3 

c & 

£-• L^j» ^JU3 Uj L^Jl ^3 yjl\.\ ^ .Ajj-iJl Ls-^p jlj 

\ "\ 


y* J^ 4 4 4~*jJl SbA-l <-3 jJ^> 

y>-')l\ a^Jzajj tLiicol ij*>L>fl Jjj Jb y£> 1^>Jj>s>* 0 iSj~*'<—*j\y>r L / 2 -*"? 5 

.~L*JI ^jslLi y* bi^L^I yA ((^U>- <-Jy^\s>- jt^b ji)) Jx* 

yA ©j^juw# aj^SCiJI bjNU^* Lf ^ JsilS"" ^JujjjL ^p ^3 

l) 1^ (.Priori ^b® .^L 2 -*- 4 y* p-^biil -bupl AaJ ^Jl*jl ^y~ 

H_J-' 3 4j^-Jl ^-SUili ^L*ib 4jjjj-^ jblib>- vJl-^sJ ^-jAIa!.! ©Jj^ jl JlAiJu 

Vita iaJlS"" c->j^J • 8^ddbJl J^b) Cf* ®. Jjj^ b‘I^J jJj ^b*^ 4 js^daJ) 
y?jjj . y^Ji p^^jaJi j£> yjj y^ 

c * > C 

jl _ U y*S* _ 4jL^*>lijlj £,LJl*Jl 4 Jfii-1 £ y-~i ^jSJ . L^» jJ^J ©J-& jl 

,*ji*ji <>ot bbgjji y y^. ^^by ^yL^odi jbdJi (._ ~*\j?r 

c ' £ C . 

ji jj^ ^ ^yJJ 01 j^^-i u*3 *y^y^ 

c^ b® i^ Jy *g-^ y y \ 

. b***Ol ^3 itA^“ ^jVv^fc-P LSI^^ A>«^4^*ll £-bw»‘d i L5^ — 

ijj>- (, 3j^is> ©Uaj <L~£- bj y ObJb Obtj IS| b» jJJL J)l jt-$^ ^k 4 

. lj Jalxl ^J» 4 LiS^^Lwio L. IS“" 4 ^»»j«wvj i Cj^“ ^ A A JS""j l^*s^»v*< 

Tcja^ ^ip ©-^^>- y* ©LjJ-1 <^J IS 1SI 4^«J-*il C-^biS^ jy^SJ 

c c s c » 

^3j-ww ©J^y oUjIT jl ^JlS ,jyJ*zsi\j Ijlo 0^ tJ>\ ^ 2^1 neutron y 

yill>6j <^J>y^ ^*}UL>dJ L >y U y^A jl yy ?^Jl*Jb ^Lajj 4*iij^J 

ijjfc y^ ,Lj <k >up L^>ijj ©j^j Lc ijji i^wL4 ^y^t y y sm A>-jjj i\j*y 
y $ jjaJ i y^> y 41 jj>- o y^p^cA yf^ y*j ol 

i y >~^Jl bbjaS (^^5^ (jbw«j^U ^SsaII Jabfl ^^.]gi Ol LlpljaX^b l)^ 

s? . ^ ^ _s 

l^*w^ l -j 4 w^J J»vO 1^3 4^wijlAj 1 Jj b^b^*3 . j ‘ ^ - lj J J ^r yy^ ^ 1 

o^s^j A^yi^ 1 ! y y& ^-Uii .ajcx^vJ ^jji (^^iii ‘ A ^y > j* u 

c * t * 

y^j j! bji ^jXa •y~*~.~ V ^xii c^juji yA yjj ^-^ij ^-Jaij ^ 4j>*_>-ij 

Ja0l ^U^*o Ajj-dsJl ol 4y>~LAi *V Aij .©y^y l^J} 

LJ y^cJ jy b^c-v! ^ jy)GJ nXJ ^ I 0^ 4^bw*-J>-*J ^ 

c c ^ . c 

^bj-i jl cAjjj^jl ^bj^iJl ^!l y^ri b>AlP bb^-P A^yiyi ©Ju2i yj (j^ 



Jl***J! y (( jS< J^SCpj)) aJI*$j c^JUi bgjl y> ajlJLA- 1 ?Jbil Jp ^y>cJl 
, cpLSsJl Ijjb y oL j2J&\ c3U tjPj CA^Jidl OjS\Jl jl^O ^1 p 

y» IjLJw AjA^S^ b^-l OOl^** 13b 1^*v.A) j]^J j>~ 1 <W2i yxi 

tb^3 ?JJL*Ji ytb* 4 Jj>-I j& jtJUjl 0} JjA-Sl £c-*aj tybyOJl yJb*jl apj 
O lT 131, U y JlyJl ^jUbj uJJL*Jl £*.JSL*jI aJU- y)) Lgj y*J ((y*>bap)) <uJjf 
c/ y^^P b)b Ja*^ 1 LS^ U^J^* (*-^^ ^ij cLo^AaP pJb*Ji 

3jJj ^jL>- ^Jb yjl ^SljJi <^j\ y>- ^yz*-* iibjfc Oj^a Ol y^oAl y* .<U3y>till Ajly>- 
.JjlUib AJ*>ULp j^P Sjjj^iaJb ^^Jljjb-1 oJjfc ol y*J ^ 13 p y$sS . AyiJI A^o^L^-l 

C C £ 

Ol yO N s.LOi j 5 Ai*>b«p y^\y>~ ji j*j->sJl oUjyjJ DenizensO^ 

0 Aj I aO^ i^X ^"j *-^ 4 O^-^a 0 1 bJ b , 31 Ax^*b c b^ ****^ A j 

y y>-\ £,L0>1 Oiblft C)j£j ^Aij tljjl b^-PyLwvJ Ol bu^P V ts-bO^Vl ^yaxJ CaIj»w~Aa iJbl& 

.JStAbVl ^Js* j~~Jo b$J 

cbgOl 0 Jh AjytOl A^S^b^-l Ol aJj-IaxII o^JaJl ~b>-i" <p 9cpb^jl IJjb ^y 

f f ** * 

^yll cyj-bl ijb^ 4 ^y A^?b>- c<*p!J-ax*^» ^jvbJl ^y-P> Ol ob^-1 ,jjjbiL>- b .b»^*P 
j£> ^JkS^-Oo b^JjAJix^j ^ybJl oV Ailslp- b^jl (^_5^ ^ viJ-Si .aJ'^Aap ^p JjJ Ji 
tpjUj ^Jbl (y>-jJl jl caJj^JI ^p LkT) AiytU ^11 J^w- ilLft b:y .y'^bAp 

Ajj-OJI A^S^b^l Jjp| cJj^ 5 ^ 01 ^J-Osil ^5^1 •(£ L5^ ^y*L^Ol 

tJuU; t—3AJ*>bAxJlj JpxJt c3b0^cuvl ^yj ,aJ| ^^Oait iS~^ 

cA^S^l^-l ya [s* a}j>- j* Jjp ^JuOjJj 0^ jyj ^A-JwJiJl ^^Pj CwUS^bllb 

.Aj>o jj? Ajj^iN Apyj jl yt^bip V JJO*-C b»j b^JiJcji^l 
dib jlsAa y Ui _ LUp ajl4 j£ JiVl ^^Ip ji _ U^Vap ^JbJl y^j OU 
ijb^ ^y>-yA jjt b» ^j~Sv*j Jsla^ bJbAiil o^ c bbjbol y LisjJ 01 ^ ^AJ^^bajJl 

* e #* 

Aj^^bixJl Jl& j! ?y*>bap p.y y- 0-^>«y ol J^i .UL— 

* ~ c 
> tdiJi y« ^Ju ?b^J Av?bb-1 ({b^jy*i)) AA>*L0! J>b>- ya ((b^wvQj yb>ftj)) Ol 

ySs^o bl^.^A. 1 1 •^T’ bu^i . ^yjjg^ j£* b*J 1 O^^a (( 1 J b>t^ ^lp)) 01 1 

^j«aj yill sj^bolS3l A-3 ^<AJl Jwv>-^J i OlSCll 0^ cAjy^bli oObcP oJj>-i^ 

-bbcl 1 ®^^3 a ^yij bp^ O0i<-bl .b^w%sAj <-Xp Ol *«w A-plyJl a^^S*"" l^-b 

.APyiU JjLJ. 1 y JUjll ^JutibLwJ y" Ajlbit A^i"U^l 





j*\ jjjli $.ULj^ tiwLj>- <ujTL^I ^y» jlp^J iilifc 

55 ft 

J \Jl> ji jlaA liiji .iHJb oik^> JpIjS ^^Ip c^Luiw-^l ^Ju Jj\' 

(5 c s. 

J& Jj; ((US' jl *_JT ja Ul JTdj «s^ v-^' # o^v 

ft s* - c c 

1*Lj j! JIjJ~U .4-Ajij ((UT k—J->J1)) Jljil Jl*j I^jlo 

t$jl ^-i*7 -Uj^ jl JIjSI dJuftj .((Premises oUJi^)) ^jj oL>i^i.. 

0j!>3 Jl qjv?j • c3jj* J^r! ^ cJs.LvJl ^ Jjj/« jji 

. JjLo J^-io oVyii 

C- * c 

y&> \J ^ip j^S"" l^| <Jlw\j>- 4>e-JL) jl 

J5 ft . ^ ~ c * 

OLj| ^ IJjI ^ l-^iT jl A^-jjJ c^J^Vl OUjJiil 2>j^-y> 

ft 5 s ft 

c3j^xil jl Jk^l^vjJl _ Jlill J^-^ 1 ^lp - Jj Jc>- £, l ^jZ> (^1 

u^LaJU) 

.ftjlsyj tjujUJI g-of — t 

.cyjitf cr P r // _ r 

• Jrj jij - r 

jU .jJjNl jJ^aII ^ 2yry> J* \J j£\ J^Aj V (iJliJl JjiJU 

JkSO ^ L^»-UL' ^S*" p-y&LL« jl jj\JL>- 4ji~l«i 4AJji? i*]A*$ jj& ^^-Lui^v'yi JJUlJl 

ft ft ft 

.oOjU jl ^L*j*I ^5 I 


w\J •^cjl^jl jli C©jJL*^« ^ww&La>» 4p^»j>e^a ^lp bu^*> ^ ^ ^Jajd>l ^jaj L® JjPj 

oUJiiil jr 4 (j^ ^ij jif' cjL^Vl ^JpI 4£>-Ll* j ^<J 



tjpj-vgAP^*oJ>e^» ^lp ApjJ <U^j Jju^Jl yu3y* A^.JJLj Jwj>- Jl^4 . aJL^'J/I 

jjJlJl .A*^.-U^jl A>^jsLiij ^Lvv^Axji jlpjl L^jp ^IjL ^lll C((<JpL>Xw*>» jl C<JpL^jJj)) 


A*~*> Jj^Jl A^jUjJ Igjp Jj ^s^>- j .^Lll jJtxll 

jl£,}l* , ({Jj>jj J^>- liLjfc Ijtfk a) JT J^4)) L^Uwy^ /^4 C4jJulfilil 

j y 1 4-wcwLl^JI Ij jJgjiJl wLoJi^vo 1 ^jj ja^ll 

*Lsl®| CIj j_£j Jj 1 L^-j ^j^>-J jl A- 4 - ^Jl (JJ-jjpliLj 4j^2 j L&lw\o>j 

. w ^^’" A^t*y£? I j LaJ Ij L^J I ^ ^ C l-^Jw 4 0 I 


# # # __ 

.LfJp ^4 ^5^- oL-^j-uJI ( Jj> iwL>~ L^Lu^l LjULf j^ 7 - j^pj po 


i^jjj JgULj ^ilx> ^Jup ^w-Ul 0^i)l y oL j?\jJ\ $,Lip J^t jj? tJlill Jl*w< 

S* ^ f . 

'V yr 

wLa] ,^j*JJ oioJjli <Jp!i AoJw*UNl j*P' A^Ai^il jl ^tjajl 
£ — # „ 
jl j'Vl c3 jxj ULj* Ij jZi LoS'j 4jj Jii) J^»l*Jl o J&i y ^buipl 

jlJxil jV <a>J *juJ oj UJLSo’ U lil .^Jljil ^JIp ^ *>U$ 4^>l>- ^JuiS[ ^w-jua 

p 

^JLJ I^jN ^jljil ^ ^j^J> 5-v-J^ JIjjU jJJi .oiLi-t a}^uj\jj ^Jl>c-4 

QA Oi <W2 aJI dJjb iljil • c —C^ "iwp- Swp>“ <jji-A4 

(ji /^5 sjC Ju 4 j1 j-yAJ y\ zSX\ 


j£jiJ! j $3 likll . vrb^Vl oV 14-1 of ^Ip . Uj^p . ^LJI jii 

C . , c C C . S 5 tf * 


OjSvo jl ^ L 4 vl)l 3wLpIaJ( J jjZj ^4j»«SvJ| ^yS aJI 

J^il jl ^il^l lgA^^l L* li| AjIS C-^^il j^N! 

jl ^Jg^-vO AoloJ^ijl iA^jJl SLJ-I LpJ^P j£\ ^ ((Oj£j jl)) o^Ssi 


.aLju SuperpositionOlLj^J ^ Jj>-jj 

^4 ^.1 ^.A.X^'yi IkJ-jO .$.1 j JZZ***>^)! I A4Ag*tJwi-vO ^p~l LlA 

ry> dJJAj ^yu 4j^sJ c^tjbj ^y^yj coUa^ oLj?l ji\ jl ap y^>zA 

? £ =" 

I Ap i^j^j L-j^w*» I o I Lflo yA *)} Ju aA^p J *^k>- 



AASyAt y~wJ| jt SiLJb-)) ^Ip caJI ylLw-Vl A*i"bi| ^p Jtx* 

* C {. t * £ ~ 

yip I$,Lj laiLw jl A*3y t ( yjU *}Lai L*-wW>- ilyl UAXPy .((Ljy>“ y* 0^'' 

L^wUp AjtylX^Vt Ao*S"*l^t 0y^AAxX-»*o ^I^JjJU . Ajil4“l AA 6 yll AA;Lw«Jt ^X$ jXA 

„ c 

- A.j-iJt (jy\jA3 . ^jU- jl oUi^*>A y» .iAp ^P AwLy ApLO?^ 0y^4yJ 

^ JLS AJly^^Jl 5 jaU yyUit ^yil 0ytJ3 . fyJt IJ-fc y* _ Jlxll yt-^ 

S ? 0 

_ $J yA^t SApIS .^Jp OV _ liy U 4^ Ul .LJb A)Lj| cjy4 3^ y® 

a>-I L?>0j y! ^xSl aaJLA-I yS4 .t-*jta AjIj yfiy y^ yJyJjlil ^yit <U^L>- Ot J>l*j 

<1 * . # £ S* S 

Ot A*j OJA* cl>s-;>s-v^ OySo Ol <w-^xJ 4j 1 AA-Aj (-Pyl&U *Jjit Oy UlS U y*- Ot yA 

yP jjix!l y2Aj> .A^ty^ty 5 0y^J Ot Aj^s' Oj ypLA£ A)yjijy A)Aj^VI A^A^Jl oL^jAj 
y*,L ?j Aj 1 y 4 I 4 lc yjAS"lx 4 0y^-> 01 ^4^***»> V 4AyLfijt aT y ^xl 1 A)JJyjj 1 AAIjiI XAp 

y 4 Ot \qa$ £tXjy*u 01 AxSvjC yLy^lt y>LwO yip . AAlSLd^M Aj) 0y^> 

.L^J> jy-^-i yJt AjJlxJt Ojlt ^j3 L^Oy-vw jlyUjt 01 ”lA^- 

AAj^J>“yJ l- 4 Ijjls «A-0^ yAw^^ 1 ^S' l^-i ^jA ? yA A^JlJ^ (N_3y-*vLjiJ 1 yA^- AaJ 

^ iA-^3 cLOl^ <yylail ^0y^ AALjI, ^ AS jl 4<JyA>- ^ip LOlj} 3j-OJ 
^Lixp^ly AAj a4-1 ^ y>jUvJ c-3yv ^.LAi'yi oA^ 0^ ^1 p AiUk-O 5 

^)p y-w^sX 4 ^Jl^Ao L»jI^ yAAvJ A^.^]g]j jLww 4 )) 01 yi^i ^Jp 
({*>li4 yhtiJl)) B jy*l a!U- ol aJUO 0ySsj Aii ys^/l IJl^J Jyil y& U yS4 . ({yA U 
ot Jjyi 0^ 4(J^*AJ1 4^^) A yil7 IgJl CyLj AUl^-y^ A5 

£ £ c 

?A yiA> Ot B 4^1 .A j ^ B ot yAx Ia^ 

aS^P ilLjb A>-y7 ! AAAp V B ^A a3 AAAjA lilp jy^aij 0t wLS^IxJIj 

^yj 4dJjy 02 i! y>-[ iiUft OyNJ 0l y^»4t ja J^i . By A y^ 

.iA^5" “^^“J ApLoty ^yA ^Jjy^ 5 y 4 

« ^ £ C £ 

AX 4 1 CA-vmJ LotyA»vl l-yl| ^Jw^ylit yXj yiit ^5lxJt Otj yJ 0t 0yy>^» lAt yA^j 

iity^'Vt)) 0t y 4 |>PJ^t ytp CA^lxXXv^'Vl ^tjlxxll ^yJaAt i ) yLw^Nt y 4 41 Aj t 

4A>eJ>“lj _ 0t-w»“^t <_0 p 1 Ajl yaX^^ 1 A^S"" l^ 1 li ,J.t yaX^A)*^/t ytp yA 4 ((y*L»«v4 

.((A^OsJi ytp XsLaJpVt Aol5C«|)) 4^il 4j}.,^>j (A^^it ySlxjt y? jL^A- ya A«ljfc A4y?l>> y& 

# 

(jjyA J^ 4 ) ytUt JL>- OtAfiX^ 4 ©tyL( y^2-C t_3y 



*V 3-^J C 31S^ aJ^A** 3 *\&j^ £ l*o 1 j J<^*s -1 fl>J » ^A* « vJ>> 1 £ i 

N ^A \q *,a l-^ Jj>-^J *)! (,{£ y^i LoS\3 .jJUi L^-jd i ^xll aJL Jail J y>- 

jAU^'yi ^-j^jcJ) jjJ»*>- aajJUj Ijjv? q\£ Icji .aJp ^y*> U jS* Jp pJbJl 3 j^a 

.Jl^M j^ 4 b 

s* 5 £ f. 

^ wL>cA»*o LowL? Ld^p 3i j J-^j ijz jJ 1 y> J^Ly* oaLaJp a«o j^3 aa^^.Ia! 1 jj ^jIj Ja] 

Ju£ Jo A>- L^LjJxfTl O Jo>o UjJJO .Aij^Sjil AAjjJaJIj <Lol^AAv^'l <ujfl^-l £.3*1*3 
0j^-g pj JjJ*J .L-^Lzj^Nl 3JJi ^ A^*j>x^AJ» ^ IJJW2-J IaL>- JwooJl ^3 £.Lol*3 

s' C 

U liU .Lj j£- L&jLx>l UjjAj ^x!l oL^^aJI 3JU <Sy>~\ ^335 

z c e- 

jJb wL^USli c Aj^L kJi jjP jl JuJou ,^*-Ja tojLo? ja!I olp (^Jj^I 0a>- tt3?3 

AolX^ ^ip A r w V A*Jl Ajjjl3 AjJiJU ,41>t-s^ OL51 ^**Jj 3 L&jA lja>- ^Jp 

jx^“ 33 . o jaJUaa® JS _)& J*f>3P y* L&jLxP-l OlS^'Vb 3lj cL^?jg>- oL3 

C ^ £ 

A^Ip jl £lJo>- A32o»lp AjJ ij 3>l .AjJaJIj Iuaj JjJxj jl*^ 4 JjljLxP-^l ^J}j Aji^JaJI 

C & 

Aj Jaj CjLxr^-'Vt P LjjJJL 3 ^jL>“ JaA5 4-3j^]aJIj jl^A Ol*S^o ^jAj jl JJo>- 

.aLU a^j oli 

£ # £ . 

jl aa>-Ix^Lv-1 a^S""/ jo» - LLhP _ Ijwo 'y ^ 

# C ** tf 

JjlJA3 ^5 _ 33^*-^ ^ ^3pl ^3 _ /^oJX-J A^^-oj A^Jp jjlj^Loili 3>l .a3I jA1^>\ 

^ £. g. 

Ijj^W- a^»1a aaJL?- jl ^jxjo oVli-l aJjfc .U ^ j\ JL^I 5 \j>- aJ-o>J 

.^jl^ ^La ^ ' c (^y^ A ^~ji -a^ aJ3-Jap J>-Ij 

Lgjl JaX-^ 3 ij ^y» ^jj jl^i^U Ju§3 .oJoJp aJj^uI jJj y* VX & J ^ 

Aj^Ip JJa aIwwL* Ja J ?rcAAo* Jap Jo ji? jp JJ3 j ((c_a3j5sj)) 

3iy" lit? ^Jl L^cJaj **sj Juoj^vj Ujjpj sLj^ JjJj^ 

C ( . 

Jj^ £-33! ^xil 4o>~3j ^0J^y Ojji LjjJ ^JuSsf 4 (jJJjS*' 

? jAJi Jl of (^OJl fVVb f^' 





^ wL>-*y 1-3 . p )g «,* Aji AAjJL>tJ Ja*J ^>^AP j^^Jl 0^ p^^l 

£ £ i* 8 £ 4? 

.pljgrilj jjJJ o'y. li^v^jJU . U A-l)^Jaj AjaJy» ^ Jj 4 1P^L? jl I 

jJjLiujl ij*£3 ,l^>- jj ry jij>CJ Jaj y> p-*-vJ>- -1^jiL *'J 

C^-> IgJ^ C^J~S aJiUU .^Jl j* lyJu U^C y JaMJcil 

d-olill Jajl *^\jj <-^5 sj'y ^ oJj O\jwVjl.*-—J\ a y*Jj* *j 4 j^z^>xj 

£ £ £ ? & £ & £ 

*LS>I A^u^ 0jP Jj*-> Lijljp| pjj aJI A^-jjJ !jj>- li^jL® Lw-c* aJ^I 

pL~j>-i ^Jt jj*j jl Ijjfc U^ CfiAiUl (S^Jl ^>ti-li !<LpU 

# c 

OjL>tji-l i j^J ilL& jl y* aJ j3 Ljcw ^Jj U JT ?l^Jb*cJU*o V aJJlP OljJj* ApL* 

. f 

L5^ gA^S"" ( ta J L ^ AI *^ wy »p11 ^\>-^\^ Ail^p*jl Aj 

S -fi £ £ 

g-U^aSi U Atf,la;^* ^3 OlA^-'yi £p«J- *^r=-^ jl bxpUg^L jl jJi .aJju^w* 

aA&j 4 ^-iUjJ ULv ^ 4 jJ>^-3' 0) Ja^“*}ta bS\J c^jil aA« J*}lp- 
IgjjJjj Cpjuu pUaJI y\]^ A?-i yt ^ibjJI aA& ^yrjj 4 ((A*~-wJl Ja^lj^Jt)) 

,^^ay}\ {£y~» ^jJ 


4 !)^ C_5^ y 3 A-ta*»v»-vJlj A^*JL^"I a^j^s3 • Ja *) jj 

c s. c & £ 

aJ \s>~ l)I ij^** c£ ji^jJ .aJ-J (_£ j>-\ LIT 

JjJ^- A^-*>\Jl aJU-I vlXt jlj .aJ^A Ajaj- ^3 aJU- j>J^- ^ U AjaJ- ^3 pJWl 
L»ai*w® ^3 o^>tj L« jl aj^iJI j^Ssi3 .cjXJIj^ IjlSs^j aJI; o'y*U»- 

^3 jjjlS^ll ^3 JjylIji jJ ^yil UwUa 3 . AJLftlIjJl AxiU- JtA>- ^ LoJ^j LiS" 

cJlill ^1x3 4 j^lI jaJI aJjfe A^JJ J^>*b aiA t; x^j| lUIS^ 4 jZS' ^LJI jjiil 
^ L 4 Ajajj ^3 olp ^»j ^jS^UU 4jj^ (*Ui^ plJaJl jj>- 



.A-JlOl b^jlpb^jol^* (^^yy*j \J$ j *P^ 

aJL^-U .^^SOOb aJ^-1 ^Ju>-*j Liiibjj m Cf*-^ ‘b^b^i ls^ Cf■y^ 0 ^.jfi l£ y^~ tOJ-ta 
^^w*5sJb Lilj Oi bu5\-C iajjjfljl dO^jj .4^?lii O^/bb-l ^y^j>~ JuJocSi ^yiSOi AJJ&I^Jl 

, tAS""' ^ lll ^y wLjxX^*o^ ^3 L— 1^ 


f * * 

jbUj, ^ 5 ® Oslx* o!a>- jl 0 i[ tUbc L^£>- ^JbJl 015" liU 
o^5i>“ j-wJtJ AjjXUii i«jjuii oi ^y*-c i ^y oby>^ ^O’b.u 

0i LoJj> Uli ;0^ J50ioj Ubc <u&I^Ji a 01>- Jj>-b &3y>ry* *5bdl J^-0 lww«j ^^W.\ 


C^Jujuj . Aj JwJJ 2 I A^JJ*£ 
Aj I i_\j Ol^o -v s^ ^ 


c $ 

f JiJ ^^pli. jiTl <_. >jL*\j dili jp Prigogoneyry*^ U 4 Jf Jii 

(jjJI ^CJ^lj * > L^S Oi, .LkJ i. ji *>i ^ jZfz**)) {^\ AJl ^JwJjL) 

•0) (( uM y ^j- 0 " 


J*}b>- Or 4 bwi>- 0l J^a!^ bu5bc .ii^L^ali jl ca-v<^-^JI a^j^jOO JjbO» ^JOL 

J&* CC^l AjjJj>- ^J>o ^^Ssj j*J 151 ({Ai^L^il JjjJp)) jl ((^J^x^ Ja>-)) 
L^ ObJUO _ Obb& t A3jj*A aJjuI caJJ^» syL) A*iu jj o yJl 

jl Aj>- jJ>S dip aOL>- La,^ 7.‘>yj j Jkj ^yjl O y^^Jl 0l ^ C A*aOL>- A*woJi>- V 

^bJ 4»*^N0b Lj 1^0^- _ aJ^Lwv<j ^ ^^j|l ^ ^ 

:Jlj—1 j^U-1 iy 150 Jlj^Jt (jub jp jj JJ ^LUxJI Jti jJ 

C C C > # c 

JiL>-l 0^iJj>-l jl aOIJJ^ 5 b)lj CAix> l |5vj bjjJ* OlT -tbbbl 0^ I ypjtsS AaJ C/%ju 
“ J^” ^^Ol^'Vb Ol jii Ju^bbo J-^r cJl5^ 

y* 01 4jLib>~ ^y50 .^j^Jl a^Jsij ^*j 4 j>wAj JmUxSI OlSONb 0150 _ IjJULp 
^ b>-j| Ol^^bi Owb>- jJbJl ^ UjU ji^ ON ^y* JyJl 

Obbjjj 4^>-j <!L~£- 0-ObJj tjljAwjNl >wLP 4ji-P 4^. Jg>l ^Jl I^JU,*Jl Oi^JLwJl 

.b^io b$^l$J ^yil c^j^' ^y 

yj*z**i\ 0jill obo j-O^p j^\ a_^-j /*p ^L>t0l y jjl! 

A-^ ^»J>- N aOj ^iSy Jb>t> ^ l£^ ^IjSOl 0-b^^V* c-3LlxS^I 



l wXv 4 U 1 0<-X^ Cm' J 1 ^**XJ 1 . ^ Lw*> 1 ^ ^ ^MWI-^V 4 4 _L^- 

^LUJ aLUJI oLJnJI -Heisenberg £^~ojjU ^JUJJ a-j^^ 

A t LAs 4 jj\Jl ajjfc ^jjJlli ,L^»w^ ^ <ULjJj ^-XP ^1 ^ Ob-bbj d* 

i* ** £ 

cLubj j^y^SdjAj aS*" d~l jl>~o*i ioLjbj d ]^j>- K ki ^xil s.Ljx*^'l £~*s>- 

^jjJl ^L^apl Jjs-N ^-xp <j?J^ biJ o^jU^* jl IaAI ^yLj ./jdd aSU^J' 

4 j _ b» f.J>- b)l 3 \l lJL $.5 LvLi jU \jSi&j ,y>~ S )l\ A^LySj /ya JcJj 

jN A^-L>*j .^^a}\j ,j~ 3 c*jlj cl~X^ A^Luaj jS- ^S'j^-\ axSU? ^1p ^Jt; 

aj^L>- LuJ jl ^jJ j[ <.aS.s j£ U ^Uij d a^T jJ~\ ^iljjJlj £SIjll <—i 

p > ^ p J 

^Jl»JJX«.*\ 1« I ^ wlp^sj jmv ^ 5 li- I l) I 0 1 ^ /^jj wX* 4 y" l^J 4 ^^*JL*} 1 ^ wXp 1 mA^* 4 . ^ 

Aj J& y>- '^**3 ^jjl^ 3 vJl AmLLoLj ^wXP jl Ijjk ^jsPjIAj . AJO 


OljA-wJl ^A3 .IpjJI 4^z>- A-IpLaJ U L £ y^~ji A^r^j C—wwJj CA^d 2 *^ 

A^LLuJ-Jl ^»-Xp jl ^_JwXS^I Jv3^ CAjflJtx)I OmX& ^LjL>-^ 4^^Lw^>I ®>-\jwXP c— ^"-^ -)^->~I 0 \ 
iSy~~-* j £I Jb APjJl ^ %<i J* jjSdl j| .^Jjl^Sdl Ljiji Ji *>U5 A^^u5 

^aj .diii ^ ^ jj33l jl IwLfc J 45 .aJ ^Lj 

j I «jy I j^ ^ j © wLoti I ^jP ^ j^^ 1 ^^^ I jJ^L ^-1 .i 

oNU^Vl jl ^1 4^1/31 flkJ UJa-II o^ULl J ^j>- A^LLolJ ^ _ L^^^-P — d Lo^ 

jlSda'Vb Am<^>-IJ| OU>-Ull jU cl<-XS\>fcj -®j 5 ^ Jl>^ Ajlix^l AJ^djsl oVl>jJ A^^vJwl 


A^t-JLlJI jl ^P j! aJ|j>- ^3 j^^X^ 0^ ^JJwXS^ Lft^L*Xpl 

Jl>^ ^ _ jl ^jLv^-^I j^JI aII y*r j ^JiP aJL>- .Aijy^a ^p Jli^ ^ 

^jllj L^Sl AjywJaJi j-XJ 4 oXsIp ^ 

djb^j cAjujail ^ Ji?lif^[i ^Vyp ^Lj-jJl ^%JIp ca-woJ^-I (J^JIjaIL* 

o-XAs ji lilij iilxA lili JIJmwvJI Ul .aJ 2-wvo A-*j?ljj oljgjgjXt-* l^JU-^l 

k. ' jij y 3 di l 5^*^J i^ljj^jail ,JUa^> ^jl>- ^JL 1 caXXjJ A-wj?lj jjl OUaJa^I 

._ Ljj^lxAl _ a*..U jl 5-ljj bf 


To 



tjj* t(AjuulaJl frtjjLo) 12uj.^UuIt 


£ * f. 

s-Lj^aSI Jc*j ^jL ^jJh) ^L^l liLjjjiLuLl C-Jl^* aJLjJI aa^vwUJI 

*)L jl£" Ax-Jail <*-—->LxS^" Jxj jja-^jl AjjJl ^JJl ^USvil jl A J L .iL>- j+JLjj «((AXjj^jjail)) 

£jl> ^xl 1 Ip y**p 1 jjJj LL^s LA 1 a^AS"* 1 L o Ip. aJ j 1 j£* 

<L-*>*Jl Ax-jJaj aJ'^P IgJ Oj^i JJ jAii ^jl>- ^jJl Jj^j) A*Lai I olLp 

pAxJl jl) ^.LjLjl J y>- jjJj ^xJl OIp jil A-^lj^ LLj^sLAl jJAAJj , ^<JLAl 

C 1 Aj ~LwLlJ 1 A«w<SJ^*5 L»A 1 1 . A>) 1 ^ 1 ^ ^-ya^^Ai 4 ^ L*^-^«P 


L^xil^j)) L^lja*- aS^jJJ (^jjl j»Jlp AijjJ 4_A^J cjj^xll Ajlpj cAx^Jaj 

JkSC . ^AxSl jl .OjAj S^Ij'Vl ^j^rjj co^lilj JJLxJl u% aS*^J1j c t^UaJj c^lSsJl 
dwb>-j ^J^»^l - |t-L*Jl cLLaiJl oJlA JlL« J* j-*P JSvj 

. sLAj iSy^ Jj^ jj^ aU~a ajI Jp jl cL^Jp jl ij^li N jJ 


p p 

oL^*A*ww *4 0 ^ LwJk \ i*A j cl)^a 3 I 

^ftil JjA cJijlS^ ^jLjjL*Pj J^^s^A-jjl JS" (_£jJLjl 

^ j»jp Jp Jj ^JLjJLv* (^1 ^^Ip \S*Ja Olij^JLiJl jlAjfc 
j£uJ ^1 Jaii jlSoVl dii^ Jfijj jLSsx'Vlj ol JlS JuJ .IgJli UjjJI^JJ 
(^**^ • ^<—«^ 1 1 _!aja_>“ ^jA ^ 1 4 |t*i Ixii Lj l ja *>• ^jA o ^a Lv^ 

t- 

2aXaa oL>L 5" upi>■ L« a5j^Uj ^x^aJ jV ^y lUIS" ^x!1 ((<olil))j {(Jla>J1))j ((^iljib) 

a 1 i *>1 Lslajl i< j^j V^S" . ( /j^Lc ^ L^jl Jp-V ^IaJx.jJU*'! jJ 

LI jl -^AX*J jl5" aJ^/ (, jjSOl ijb ^jJl jlSCft jl C j^SsJl j\ 

cJj 3^1I IJ^3 cL^Ja^-^ ^LjL aIajj ^ p-JfcUil dJl^ 



, * fi £ 

b* L^jl ^ 1 p Sj j^jlib*- 7 tJL*j ajN c((4^Sj^ 4^1)) ^_^b 

. 4J3 j^a £j]a2<~,': 

<uSvJ .^JUJi ^i LjjL>tij \jl3 Si^*il JiT jb c4jb^>^1 SJjiil JJb JajlS"" Ul 

. 0 -l>o jJ>*j£ SjSj^ 23 Si^jc* jJJjjT Sj^JuJI oLltSOl jl ^baiP 1 
Sij C4^vj>- J^jliL>- 4 ^Lo_P ^5 b ji^wwvO jbjl jb ijbjfc ^jbwbj 

lj 0 ^ ^ < Jg *|*.»U I !>✓ *A_*J 1 ^ 1 ^ i *Ajlj . Aji.^V' W * 

jN lijjilijU JJLs .^jjJ 4^S"l^-lj 4 ^l>-'>U,I oljJi <uJg JTA>- ^ tlgj^ ^ 
l^)a^Hj ^1 y&ljjiJl ^Jlp ^Ipj tJaii Sj^Jlp ^Ip Jfjgj jl ^LaXuvJ Luu^U^* 
a-Sj ^j?ll^sii j%JIp ^1 ^p jl^*^b jl ^jS?jXaJ <*-*-*» bjjJ M • % ^-*- J 

£ C £ > 

s-bwjVl .^Ip b^^S"" t?*^ ^jjjgj jl 4 ^ j >-1 ^&I^Jgjl j^JIp t^Jbb- 

£ £ fi g, . 

SJjl>t^ Sj 1 j| . bgJli Jj>cj ^bj^l v^p Ijlxx bjl V ojjfc cb&lijj L»^ 

.JJuaIIj L^Jp ^j£s>z** $.bj^l Sj^jf ^ 1 ojij>- t j^^j ((^ilj)) J y>- j« { jg;:L 

j! Vl c^j-^t-^Jl Ijjfc wlxj o^bJl ^P ^ j>- *X5 ^Sjj^lljll ^jailll jl y* |t-Pjil ^lp 

* S' £ 

(_JlL>- TA*i ^JL Lo-ji ^Ssjidl /^p IjJUo jl Ij-j^j $.b<Jl*Jlj <i^*>LLSl ^jS 2 ^’ 
£ £ 

S^L-^I ^LjjjiJI ^ Olj^kJl J>» ^wlp ol^jl .jJUJI ^ J*\j. JaJ 1 

^ c # > s > 

^9 IjLijjl ^5""^ ULjJL&I JlSvJUj OI-Xj Sj ^)aJ j 

^UJ! ^i ((^pLk^Ml ^15"JJl)) S^.lj^ o^lpl Jui tSjjJLiJl ULjJlzIl o1pj-^?j^ 
jbye-ajNl c3Lts^l c3j^- 1 o^lj^/l J^>- 

^jLj^aS! <w^L>- <uij SJV 4jj^y~l Jj>- ^SCaJ' 
CY* < Xaj J^\ ^jlS^ Jj ^JIjIJ' 

S^»j-CjJl S3 % lA^Ji jl Sj 'jjaj d JlsS' [^S* CL>^jaJV ^ Ja>-^li 

.Sja-^o Si*>U j^J jl ^p 5Ju^ CJli" 

objjij v^p cL~j-xi-lj ^LjjjiJl $.LJp Ijj coIj^LlJI 6 jjs> SiLj)NLi 
Ijj L>»5^ .Jl^j lgJgix^ ^i ^.Ijj^iJi jVJlji ^v<ij>- y jlSs^Nb jl 3 iS - 

* s? ? 

>}ja 1 ^Jj> 6 ^ l,lg ^2S>ty> 4jt4;]gjl Ojbw>-! lili .^jbj-jjl jjjUjl AjCwj? j^gbp ^jpi 

^gL>- <j?i jlT J^j -Wa^l lillj ? j >T lg,lg?x^ ^ 


TV 



Jj>- 4J Ol 


^ ol s-LS**iVl Oj-dl Jx\ JjSw^ ,J-&j a]sl>-*}L ^JJi Jj>- 

?^>-1 U lg,i?>tjk 0/ 

^UJli .s-Lj.uaD ((OtjjJsaJ Jjp~ oLjjii)) ULj-dLu* ‘wlS^ C^>t-w^l dJLS 

f S* f . ^ f 

Ol^S^li , ^ £c^?l A^LuaJl Uj^Jl 4 jd! y *Vj u (i((jyljS cJ&llvsb) Jj>* 

dJJij ^Iojl&^L ^ja^- oJu>-l Li ^p ULc aaL>*-* ^2jL^>- oli <~p\j& 1 
^j jg j>U aJupl aJLl . Li^S*" Jjj>- l>- (£\ <i^L& ol^"* L| L« aJjL>*^ 

<jyljS ^ Li<jdi y ((^azj)) OL J^J ^xll ({(jytji J y>* (jylji)) *yry. 

(jylji LgJ <J^y>-l OljS^N ^yLJbU IJ jt ^XfC ^4 IjjlS"" ili L>JwJ 

.L$>' 


S 5 „ C . 

Lj^“ Oj. jl LLjdLJJ j j^jLc _ iwl^j _ frLip olS^ 

^iLJl 0 idealized iditf a~>Lj ^oti y> J\ Si ^JIp J^p 

5^Lp[ J^l ^ LL>*t ^ (l)l^L*Nb ((toy oijS^I)) jjx v_odJ 

^L^jl J^U- j* dJJij ^yLiU-l jJLJl $,yp ^LSJ| J^-t ^ o^Ipj cjiiU 

5 * « 

L Lilp ^«jJi .4 jaL>k-* ^Lc 5^wL>t^ a5" jx.c^a cI^Ip y&y 

tljjlpj^ Sugawara tgjJ Thirring Lj-iJ tL-1 

yy L^Jl .1 y>r jJaj Kruska uU Taub - nut OjS'j 

c . f 

jiS^I ^ijX j^>j jii L^j-j cAA^j.i 4 jLL*x 5^1p i^jV J\ \+~Ju 

Lv*i A. o . )^w -a ,J-^ L ^ 

c ^ £ 

.aj*>L $.L^2i ^/jj oli pl^l ^ciLi c3Lt^i^l Ji 

^ t^hi '*— j*oS J { Jpixj jl 5C-dL^ 

^^5"' L>j .J^Jl jj 4> *l>lxs jjSOl Ol »Jj>-I ^-yuj .o^lj J &I ^LuVi 

J^>- oL^Uil A-j^j dJJij 4**p\jZ&\ l)I(^L x^x->)1 yt, i y*^ a j £* aL^sI 

A^wUaJI <jdlj-aJl ^J| ^oJUj Ji ^jPj L^>- cidLj^l ^jdljiJl ^ 3^ Jj>^> d?Lc! ^2 jL,^.P 

.Li^SO 


Y A 



2t&jUl4 


e- 

, l _ r *_jJl ^ iwbVlj) 

fi 

L4jJu)Jl <.y*jJl 

^j\+,£+Aj yJJ Y/ y* j/ 

.((jLjyi y> jJJi 

yj^/rl Angelus Silesus 


X.J LvvJ 1 0 1 L— £ ®*i^< <* **■> 1 J I 0 (( ^y* ^ ^ 0 C ^ b I)) 

; c . 

i jkj ^JUlj t^SljJU jio U aJIJu yS^yi JjiJl aJI *jr*\ ^ Ojt>o.> J-^ 

* « > fi c 

JjLfijl jS* ^pjii \jjb .A^oL^yi l jfe lo^>“y (.y^y^JL* y?\s>e-^\ (^\ <0 y>- 

\(£^JuJl j^a] 1 ^tjjlj jS' ^ijUl! j&yr aL>-1^ (Sy^y. 

• £j*j>\ £** j-JCj aJULxJI ,yJU- DU ^3\ UjJLx5 .aJL>- L®J*j CaJ^P yt 

yt> ©jjfc> ij\ Ju»j^I y* .L^-vsjij y* aJUixJI aJLM LgJ| £->-j 1*^1 O^* 

? e ** . 

4j^jajJl j»Uxilj Aj y>^2ji olj C-jLU Ji j tUJi ySj I A^jJLijil Aix^tl' 


lilp _ U^2 jI - .iijAj IajU tA^L^yi LJ^>- J^>-JiJ LjtjS Oi ( /y ^p^ 

yfc il Jajtj^Jl oli ^JlxJt ^ilSi ^Ip .l?iL~>j tL^-jl^- 

^ip c3ycj Lj| .^xl) aJ(j A^lj y |tJUJl ^JU*o cA^U 

* * 

$.LJ^yt AjjI cA^^>t^lJl LjIj j-ft .1aib Ajjl' 

(■ . {■ 

yi\ A^jPjJt <u^to U l^J /^5o tJjVi ^UJ) ^Lp oj^li j^>J ^ .Uxtw* 



ii-V-k J& & ./ yA ^^^1 1 jl , d^^j? aj^a l^jp jl Cs* 

£ ^ P 

^yb)) ^Jk^-klj t^j^lil ^9 l ^C*'ycj j^>\s Mj t Jj JjP $.LJl<Vli ,^^-jJJ ^ilkl kJLk 

s * 

aJ^jI^ il sjj& jJb ((l^j->"^)) <Lwo.-wvJ L*^ . 5 jSt\^2J b lj»& *((^)^>-^Ji ^J| 

Jij (^tj Aj^Lili 


jp Ljb I^x>sj t -^ s - b^bs Lcj _ {j* Oj- 4 jL>- ^Ul jl Lcj 

C g. f- 

t jj^Pj j^oJJ jbxPv'kj tjjjiPj jj7b ^vUJli ,.2j->-jJl ^9 4*«j£2 ji£'')l\ L-k^<M 

Aj>xJ& yj* $.UJI N ^~®~jJl jl jjJAS^ jk* 7 j ^ck-l J^ljk ijP.j JbsM c 5 ^J 

Aplk^L Jj&j ?*>bi aJI, j/jJl SsPj AajPjJb ^-c*^o (k .Ju*)l\ Jl 


* £ 

jr 4 s-^^L* j*JIp k-^j k^k^fl ^^Ip V bj^-j j_>cj jl $.^il 

IjuSvJ ?JjVl Jl AjIjJI A*Jb ^j^xJlj c^ ^b-k! OJp olijNl 

Sijj>-j^» ^j>J _ ^wLaJl ^9 aS yc4 j^SsJ JS Igjl _ aJ^UJI ^1^>-^1 jl j^l u3^*j 
aJL>- ^9 aL^S^Ij j^^Jl jl j^£LUJ! v^-A-juxS^I jJLi .LoJb j^^o tbJb 

£^il ^Lfij ^jbk* jjjbil $.^jJl - jij, - jJ* b-9 .^jjj jju 

OJp))j ((jk^)) Ji* .:>yrlj ^j-skl k 2 - 4 ^' 0* Wv 

AjjJ (^bJl ^lj^-1 l-^bp ^1 -j twJ-v^b" ^JjbSl jS- ((aUI))j ({r-jj))j 

- c c 

^jjl Aijljb Iklk - jjjjp - /^SJ .AjJ ^7jil Jy^l (^\ 

^o^jkl i^-^IaI.1 ^ ji^ ^-IbJl ^9 d^jw\ j>- 


;il .j^Li JUli 


^Lb^Nl Ul& jjU^UI Ajv-Ij ciCJujl jUjJl }*%' J As^-^l AiwwvUJl Jup 
J lSwl jl cj^ /y» jjlp ^9 „ jA^k^ - <3^^ ^iljJU .^jkbdl 

A^Jjf C-jk" dj-fc 3-A>x^ A-w-JjJSi (k^J Oli^P JUx^ c^ aUIT ^x- 4 

— dj^vbll bjl>tx] ^jXlLl i^Jkll ^>^pl k-i-o ^ ^ C^flblJ ^1 

s.Lj'^l j^?b>tj jT Jbl *bjl^»j JljjJl ^ j** Ujb> lilp - Sjj jr ,^ll jtJlp (_^l 
3 j Ai'^ki j J>y&\ ^-j>ji Aij # jki j^Jip ^^p ©jji j? ^ji Aj^ili 

.jjJl jlk> ciiil Jk 1 -^ .A^Jj>CUwl <J^>- ^ ^j\ibJl 

.^i-^JI jl^3“ J^ v_ .a^-^vJI Jjpx» ^4 ^yJl s,Lj^l J Ujja3 

kip A^Tj wLfiJ ,A-j2^ik~l JlSkv^Aj A^lj yS' <Jpli?l-jv^| j(J^Akl 0Ju^^« 



ljU5» jlS" (.jJcj V <^jJl Jai3 Jull ^JL*3 .oi^SsJi J^ta ^^ILaJl j%JUJL ^JUl! 

.({^j^ili ^r 4 

cjlf Jj&I ^JIp .<j\U*JI jL*5s>tj ^j^Jj .aJLS 

# . t 
J^>-b L*w>- ^jU^JI aJVI L» iiL&j . jlSoJj jUjJl tjJco N ^Jjl j 

c S- P " 

^Jyu jl ^aIIj A»oli,l f.Lw£>V! |*JIp ^ —a^^i 

y&S^ JljX^wVl ^wL?tJw^v Jj&lj Cfi jJJJLw*w« aJU- ^3 S^^_>-^ll ollj 

Ji^JuiU ^JUJI Ua jtt ^ Jil aj\ U j& .iaja>^ J\ Template j^V 
t^lU jj£jl jJl>-) Demiurge-! oULjl&VI ^ a^-U^j cjl 

pjlp aJL>- jjtjj 5 ^ 3 ^ AJwo..«^.<* 0^3 C^JbJi ^JjJL>-^ .A^P 

P P £ 

c 1 ^ 1 a*^**p l^-*^ j^i^*^»&l «-Va! , a^w^n^-I Ljlpjjgj 

^j\J J^3^xU <ol>- Ajjl>tX frJij <uSsj C^*xll Aj jJ>tlil ^Jlp CAjwbVl (JlSs-^Nl^* 

j! jlj clJj>“ a^aj A-j ^- 4 fj[ ^JliSl JJjsj jl Ljglj j^ •u^'^ ]i 

.<uXLz* IS jJliLU 

^jp ^wtj Lkiol^ ca-jl*^^\J 1 1 ^ j^ 3 ** — j ^-^^^1 wL^Jj _ j »Xj4j 

Ju£3 v^Jj Juj . 5.2 Jj>*^» Ajlp ^Jj>- j jjgXJ C A»^>- Aj pJt*Jj djj-y^ jJJS 

U>-ljjl Ajj^-I £.LJ^Vl cuJopIj .a^sjL^J aSwLa oUfb J*Jtilj jjSsJl 

* i . * 

cijlj j^yg *Jl ! o<-L& j^ipI ^L?*,»^jl ^^0 LjgJgLio ^3 

^ £ y. ^ 

itoVjjS^lj l „ - *o^j jg ^1 1 o«-A»& , ^ ^ ^Jg^\3 ^/1 aJIx^^ l ._ - * **. - 

- ^kvvjl l)I j>I^X 3^l J - 4 .u3j^Jl A^> i jJu OjJj^ 

^ ✓ ** jt C # P 

LUUj! aIIp J*} ^1p ^jl aj^J^ il ^jgpl _ o^ 9 >^ 3 ^/ Lyg^sj 

£ £ ^ j5* 

^J coUu L^&L^Ij ^xJl oLjUJU .(jo^l L^aiLw* 

S- p P C c * 

^3 AjJAj aJ Ajl cl \jjlaj j^jg ■<vjl 0^^ jl tjJJj 

c i c 

CAjJjIj £^5^ Cdjjjj® jS* C-JlS^ ^Sl AjjUw^J! 

£ 

. 00Jj>r^3 A^lj Ajyb oljlx* ^3 Jj'Vl ^1 ii j^xSJ 
£ . * 

A*^~4 C-jl5" ^xit Aj^j^JI aJ^UJI Aj^ jgJl 5 -LjVI dX& ^J> S£- (JjJiJl ^3j 

a1!1 ^ *xS\d\ jl L^3 C^J-j1j^| Aj»jJ ^jJl wL^il ^1 p 



<^jJl yu* y ryjsjj Jujfj ^ oJjO L*5" c^tjjUl y 

aJVI jl^ dJJi .^S^lll ^ d^wL>B^ 4J2J- ^3 vj^JJ 4JJI jU- <tygJL) Ly?Jp 

^ f 

aJ j-Lj _ JjJ j>“ /y» _ L^i Aj^X*j Nj LJl*Xa jl5" AjI AJLP >_3^*j l£^ j^Ol 

AjL>c1wO AldlS"* ^xil AilwL&l j^i ^ aM Cty. ,j^2iLJl y^>~ A^JLJb*- 

. A-^>iw)jij t * jljj Url 

Ol <_~>*j O^" ^j-ajll olijLLa L Jc>- ^01*7 a^s>z^j* aO.Ip 3 

-Va) .Hippo ^^pjwLail Aj flS Laj O^aH 

# C > # £ 

Jfili-1 dOSOjj - A-aJiLl \$,y>r i£\ - ^Lj^aII Oj^Jl y* OlS^ Ol 
oJwJL*Jl aJ jJC^J ^ aJ ^ a]^ 3^Sa) 1 d.-L&^ ./^a^Ji ^L»W» £jl>- d->Liij 

tjl ^S**J A*^*j -IS L« jjJj ■ L>-^~ Aj y^p ,l]Ly& <j\^ ,A t j>s-*^vi.i 

* 

aJ| (^JuS""' ?£tJjllH ^ 0>2)J^J* 3 JP y U-~J-*aS 1 ^lp Oj-Cj I-L-vj^a *z««pj> 

laJJP ^JUP viJUJl oyzi\ ^3 Jljjid J^lw-I ^A-^j 3LLca £>» ^JL^A^j jl ojjld 

f c c 

OwL^J jlS"j .oJujjO AjjJjJ^I OL^aLiO ^3 0J$yJ* jh*^>j\ OIaSJ^ C->y-v^l 
J^JI^1? £^a ( ^>c : wvjk.l jJl 0>»AJ ^jJiajli ^jjS"^ l La^j i_jLjtJl tw~k! J>\ Lai . ^jlj 

fi * £ J» 

L)L«jJi aSLLt ^ \j£ Lx LJl^jia L^J| jJiJ .oL^Jl ajL^wJjLII 

CaJ^L^JI cjL^Jl IaUI J! 0J5i-L>E^a cI^LLyi? AP^^>c^a ^^*0 vl-Li-^ J^J 

# # £ . « 
3jj^/? Ui^wL» LiJ^a J:>L>o 0 ) JjL>-j cSjAa^I aJ5" caJjVI 

« c 

0 ^" aL^«P 01 , A;wv*> wLL^J i iJl^L ji2jJl Jl jX* L5^ L^sLw*ol^ L? ^ ,^J 1 0-L^ 

V (^JJl ^^>-jJI lwL& Jsjj ^5 &4-> apLjIj 01 ^fj. 

w\JI ^ 4Jij l 5^ ^yLj^t Oj^JL 

3^3 ^ <ul ^0*J| Lf^J^ SwAA-^1 AJi^l ^1 O21I (_£^>-1 O^y^Livaj 

fi 

. LwJ jji ^lw^Jj 4JjC-JT Ji AA^V 

tf 

AjV)) !A;Jw^2-a A^lj^ Jjc o /aJj^Ij aJJI Pike / dJ^L 0 j-*vLl ^L5^ ^ 

^>iJl ^^Ljwwvll o^MJl ^ aJL>-^I f Ji aJUI aJj! wUi>va jL dido 

C ^ ^ C 

aSLI ^ 3j^-a ajj^ ^LUr aJI j^> j *)lj cC-0^1 dJJi ^ oLS^ 

0 y>r cOj^LaJl *(^)(^ a^/?L>- 3L>- aJLsA^J, jr j| L«j tA t: ^t^JLa 

^jO' Temporality aJ^'j ajUT ^JUjj .l^Jli a^juJI ^DonellJOj^ J 



C S- 

jJ <L>c»ww*b.i jl ^ysS ^jb) 4 j jJ>*j jlbIj AJjl^VbVl A-Jjjl 

^JJi V jJ j AaJjJ J^x-j ./ Jjsj . . .AjJLgJl ,*>» ^5"! iilSs£>-l Jp 

(^bji Ju^-VlS * * •-bi “b>tb b aJ^iajJI 01-L& i-Lp ^b^jVl ®C^jISvJ 
^lp ^bl cA»^C>e_lrf^4 <J^'lb^J ^£^1 C^JJi Ax-^-L? Jij>- a^x-^jlL^JI <Sj\^p\jZ£ % )1\ 

,£>LJI ^S aJ| JJ^pL* U IwL&j .^T)((L^A4 L^*o4j 0^>bJ l)I A^^SvJl 

* c 

j,l^ jl ^S LIT SJbJb*- <aj ybj Cjt-UJ^ aSIj-^I ^isu-^ bjjjl 

ljLv^ 1 a^^asI ^1p ^ I-XS^” i _ bL>-V - ^i-Jlp^ j^~^j y* £-L»Jp .^Jlx]i 

C4x^]aJlJ b)b*oVl (jL^ftib VlS JJLl Aji^-^^baj Aj^“ j-P aS 

iw^-J^lllS . l&jl^b t^jLJtS"" <l)l5\^Vb j!^A-l jPj cAx^jgjl jb^>- ^J**?*^^ 

aJV' u! JLsf- bLg3 ^ iJjv-J caJJI wL^JUwa Ax^jsdJ ^y^AJL*jl 

. aJj^ j^oi^S ^S c^-L*Jl ^il ^Jl>-Jj w\jp V (_^bjl ^1 j VI 

)^a!I y?yy c3^ > ®- w *'} *V IpUi^ j£ K ^\ ^ g a 11 IA& 

Jl ^L ^ ^Jcj ^bJi ^JU! oVb>- jj yS ^J>y^ tSjyJte .jZ+S* ^L*J! 

3 y>r jil JU3jJl Aj^<k$vj - w\jJj>- _ Luk ,jSsJ L V ^bl <j\jl yzi \Ij tAiai- 

pjlp ^9 (jS^ J^aJ jl U .aJI? ^Jfl-wJl ji b> j ^xii 

J>» Jljjbaj t((^jji A^w>tJ5-b)) ^.Lj^iJi C-^bo^ b^- bJ-!b -^>3 ?aJj) (jyljS Jp 






UJ 


^ ^ c ^ 

^>b>“ ^JJb |%J U 4j>t>-b _ bjj^V ji L-oJp b»l _ pJlxJl ^woJj 4jjb>t>» JxJ V 

c — 

ob-gj jj^ 9 b«j .Sjj^y^gjlj caJjVIj AjVl Ajajl^jl ^djlii 

. Sbio yA *^ 2 A*o b^blbl A9>b*Ji 


rr 




jljjl J^ayoll 

♦♦ 

O' Q feAaltaJ (JA 


(fJ^>-^5”" jiJ/ f*Lii Ul 
Jij 


c s. i. y 

^JjLsnJ L*wUp jA 1 i-L^i ^^oij L» 3^1p Lj| 

0^ 1-^p* l \s **.a Ij 0^3"* *—* )\y& (fc«^i _jz***^^ 

_ 0j5^- J^-9 iC-L>- 4^v- j^Jj ^>0 JJi axSU- J*y^>- ^jA ajj&IjJI 0^31 5JU- jjJ 

f_ i- w f # t { 

_ J^^lxlL _ Uj'V ^4 -Lw* 0 y\s> (^3-1^1 ^ij Ji k.fjj yA £,^0 “ O^OjLP 

C ^ f 

oJjfc ^jl .Uai ^S3 4.SU- J*} 1 ^ y» cJ->- *u^ 0 j-Jj aJU-1 Oj iji 

^ ^ ^ f if j* 

^^*jl* ({4JlT Ijj oi JjN t* IlwO)) Ob 01 ?10 jI As^pjj >._«.«»J ^X^si^Jl 

((^^^jJh) 1Ju* Ob jLi^Vi £a\j Jp I_^il liLaj . 0 yj( 4iU0! ^ j^p JiC 
.^a^Os (jji _ U ^*jc . 0^S3 01 (j* c^owUJl Oaj>«-JI Jb>&^ JOt-jj. l)I 

\£ ^Ip Oyj^j, jSj ciJlij lojb Ioj*- g \£il $.LJlx!l OjSC wi£s 

O^J. *p **m ^wh*jixll 4 -LwvwL^ L« d\~»-y jjp j>^i c^)b^jiJl 0 

jJU<ail tJ^sS"” O^SvJl J}JL>- 4jaibjl ©jjs> .1*51^1 p~U^ ^jja^o ^ a\qa> ^\ 


# US y 

c<u^*y3j Oj-o ojL^p cLaJu^» JjJ-I \jj*> Js>zS\ <-)jj3 J Ijja# . 4 JJI 



ja JjJO I A* Asjt-jlJ CAlS"* c^>1j .^Ljj^l ^A*j A>*iil ^JUil 

iol>- aJjL*^ cJjj La^p ^1 cc^wL>- oIjja* £-^2j i y > - oUl 

^wm^jI^JI Ia& Ol (J^S1 Oi ^lp ^£*-A> CA_>iwV^J 1 ^jA .^U^jtSl ^Op Cr**^ ^juy^l 

^^4 yt Li .^a uJJi 01 aJupI V tjl>- aO ^Lpj .Lie LLl>» 0j& AS Aj>li a>o 
aS^LlJI «^wUJ lSjJj^ AjcjLal! JSjl>* ^ 0 ^SCjl <jl>- oir lij L y *>L$ 

caIS" 0jS^-ll J^l LI JjLLil ^iij a^^^Ip ^jiaJ Ols .V ^1 cOjSCll 

« ** > c * 

ajjLLI AjjJl ca^L* j*-* cliSof LUp \j^mjl> 01 ^jl ^1 p a>a*p 

.'il ^1 


rn 



dJUA Ja 


j £. l£^ c4jI^j A-i ^Jl*Jj (_£jj! ^j^ajiJ 3i^jiJ *>Lw« aXJJlII oULaill a^^Ip! 

JjLaJi y -A\& Jjjj .^- 4 ^*1 jlSs^Vl aJj& .ajL^jV l* 0 j^>o» oldj>sj 

<J j *^ a \\ >^UL)| Ip L^Ja*p 3i-L»jjc4j laic ^-pliia J33 juj I 0 JI .5 a*j1JmJI 

* * 

tdJJ3Jj C<w3j^3^ ^J 2 JC ®.A^^jgjl O^jIaJIj 

ajIjj J^>- aJLi^U ,jL>-tAJ JhJ>zj ^jJLSI jl jS> jjd I o^S\3 jU 

j_^l*jAA*a ijJlS'" cdJii Z / 4 'VwL^ j 1 j^oj ^jl>- ^-3 j oJlS^ 0 j~*&* jl ^Jl*Jl 

AJy AjLU»- LS3j aJ^Ji jll A-^JVi $,1*2 A>-UMj (,A*plJLVi J^LcVIj JjJ-O jJ^LvvI j 

. 3 ^jju^~a aJL>- jI \j 

UjU OJo-1 Jls I <3^Jtjij <j\^ji ^ A^JiuJi 5 jSC*l! l ^>ljUajM 5 .jJtJ D| 

^>-j^ { J^ \y\>- IjjUj^ LS^Jjj 015" _ Jaki . o^ 2 -^ o3jj> ^ *>Ui 

OljJLx*il J^>* aJL^lAj ^ijju Ji _ 0 ^"^Ajl (_£^>-lj c^Lj^a)! ^_ 5 ® 

jJs oi Lc>- j) ^o-v*sS 0 l A-CA-aJl 

aJ*>L- JT ^ IaJIj ^Uj jlT <Aj*ajJt ^->cjjl^ 3 j ^y>ojlx)l ^jJLJI sUf a^Lj S^La^ 
.cyclic “* 1 3)^ |t3 — | % » ^ 1 a^-v3Ij . ^ I i 1 ^ 6 w\j w\»>~ 

^a 0 AAjis cljjjA* JjjC C-JlS" aJIaiIIj A-^LvvvJl CpiJo-^/l ^^<>^>63 

j3 L3ta y^r aL>^>» u^ ^ 1 ^ ^tw^L^cI ^ ^|pLaj 

.(^ )((Oljilj jlfeiJ^I 

A^jjli caJjI^ 0 j^k J coijj^ j 4 ^3^ ^IjaiSl Ul 

IpjjUU o3Ij j jJi* ry.t 1 ^-v 4 MahaygaI pIjUU J^LiJ cJlS" oIpjj 



. Lo-aI ji Ujj JbCaJ C-JlS" L)l5vJi ^ja jaaJl Jb"j cKalpa LJlb* JbCjJ caJlb* 

oljjaJI a^Jlj j j JjJ V ^ ^ jl tlo-fcljj ebb" Loj^l^ 3L>- 

aa*&> li oI b*^s»c aJI l-wt*-«j^b^a ^^*iI j+j UI (js 1 cl^ a^j»t j?-C A^a ^aJ 1 

J ^jJjJ ai aj aJ^jJI ajjwLaJIj c^jjaJl ^jUxJI la^i .AbjabgJi AiUill 

Llil JLS iS^^l - Itza Jj 4.^23 J*"l>- . blilj ^jM,<gilj a*LUI oL>J j b 

jbv*Jl i^ai-l ap^o-^^ ^Jj a^pI b^lb aawowbJ ^Jl _ ^-^bJl Aaw**i-I 
* * c 
laj& ji t jcJbb jo^baJ jo*j _ ao* jjLj Ja . lj^*>-1 jl a*j c ^ 1 ^ A ^Ip 

. ia^^l L^j ^JJi- ^*!Ap aJ^aj 0 jjlxll 

^Jl Jp „ 4 j aj i c«a I^ ^ ^ ii<tf f 1 aAa^i>v*»4 C—L^\3 a^j 1 j^J i a-a^wvJjsJ 1 U! 

cA^ili-l a^k3 Jic aa~>IS"" ,+ ^*$liL jl jj ^p JI aJbpI _ jb^b*JJ bli! aap ^>>bJl ^ja 

^\j>- I jL ^aJI c-->yJl ajjj ai ^Hj jjl ^IJiJi ^ Ablii-I ^Jl a*J?j ^aibJi 

Ji**a Jj>J jbi«Nb . Jfi-vJl jj-s^*J! J A^>^vJ<l JI Cjjli A«JLjP J AiUxSl 

. * 

ajL^^JLjJ! aaaj>- (^ajl ^*^31 ^lA^ail J! I <jaliliidJ Ajjbl^I a-AIx]! 3 ^li-Jl 

JlSLxJ aJI^II olajs-'Vl jlj t^y^lil J o^a>^ Alii- J oj3l aJJI jl _ ip^JI 

cJs^jl jl a^- jJJajj .AijlS^ al^'Vi aj^U-I aX^L^ 

Ija^aj JSCjloj cja^«i5l J 6J - J^ll ca^LJLSI ca-w^>tJl ca^jJl 

Jrl ^ Jlj^l A^a^Jl Ji .^aj^l a*^>-J i J JI ^U^jslj 

# ** 

^aJ aJLU -1 aAUJI 3JiaiL -jis cJJU^ jr 4 jr 4 ^ 

IjJj <J^ jr 4 4 

Ail wb^ j^^Jl jb lA^j^JuiJI Ja-w-jl o'yiaL>- A,LaJLwvj li^ajjl L«J Jbr t_.^iI 

J *ls>- li Uij JjS" Ju^L ^liap^l JI a>o jlT ^ j^y\ JO cLJb b^>- ^a oir 

.^aiii cyb^Jl 

# <• e- 

j ^jp* UU Jj^LAjiA Jli-I jl ^>&^wvJk,l ("£$Jl JiM aia«i AjM^Lw*»'yi a^^vJI 
Jaxj ^J bb^ 4 j^xJl Ul /^p. jgj V aJJI ^1 ci^aP JaXA^vaj AxiJ>- 

jl (^1 jT Jli-i ^r 4 Jl^jJI JbJl Jsljjj AaJJ! aala^otil 

cJ^xaa A^JaJJ c3jl>- j-b 1 - JtiS*" ^r 4 ^^ jr 4 Alii- J a^>-JI J| jl jjjl 

* c * * 

IpJ „ Ajl ^1 Jj^a jAi tJ^A! ^ 1 A& i^>-j^« i y^j ^j - 4 

rA 



(. * {■ fin 

.aJLwwJJ y U» Ip y aCJJLJI jV (Jijl? W*^ 5 - IjJjIjip 

^Jjt-1 Lt-v I /y 1J- 5 *" I «-t9 - Ifl 1 ^ip — I j£L>-m ^y ^y lj^yj I li 

s» * f f 

.A^JLjI^ y^ljaJ yp *>Liij ^*-jJl ^1P VJjjJl y AJU f Ji^l 
Ail ^1 ty-b £.L»p y^ j»UkJl *wJ^r Ji aUI jiff lit U l>w?lj ^J-a> V Ail l*^" 

illifc . ya>- Ia^p ySl l- 4 £ ( yio ^ lij l* jl yi ly y Ijyj 3^U yp- 

jjllj y aJLIp lilt ?j^SsJl .ylPcj j^ y*s aJJI y*-Aj jl^ lit 4 l3ylyi* Aj?xPy Ail^l 

jji Jj^ L5^ ^ W^J jJi ?(_£jpl t» aJaA« y S/jj yjJl y A]aj>JJl 

& fi . # £ 

I^mS*" 'VUfc^ ijy yJJiil c-^l^Sfili ?tiyf ypoj aj(j y>-*j a!*j>*j l£J^I L*i cjy 

t f . 

jlypj f? l j^*Vt 4jLJL>- .^Laj 0-b»- Jt^lj ( J^jj .liUtaJl s-Aa J^>- 

J\3. cyy>cJl jA^ yjJJ y* *ttj-t* ®.y J**v aaI^II A^p^wwjk.1 3wLJL*Jl ^jA Jl 

y» a~*j&I Lo^J - { jfi Ip y>Ljto _ jli^jsi iSUftj ij^Jl ylijJl j^aJL ”1yff 

.Silib aJJI A$*>tp y> cAJliilj c^yjJb aU! aS^p y& cy^l lywUil jjJaiU 


l$J eternal yjl a^I 5 ^ . ^j\ aJJI ji J>\ yJl jL^Vl jr^ 

c 

y ^A^t- 4 j£* ^jyj y Jb?-j JiS aJJ! jl cA^U .jLiiji>s^ jLi>t^ 

^yjji ^ji>- aUi ji y*j j 5 ji cy^ujki y Ajiy V sjlI ^y>-jji y ^^^0 

c f & 

UwLp cyliji yxU yja^sPjl ^owLaJI jl^>-^ cJj'Vl yva-ji y o^i L>*£^j .Uli 
yjjl jUp! JtA>- y c^l .((yjJl y yjil ^*)) yL*Jl jip Ji aJJI jl Ji^l 
aJJ-I ^y?jj c j^Jl y>- aJL^p aJ oj^ $.y^ y* Vjj ^yijyjJl jyOl s,y>tS^ 
A-J-o-P y^ jlS** !il« Ai^fjv« Aitil \£sj yU^c-j' jJJJjj .a^jLp L»Lc 


jijjj ^c, y ji jj>-ij y^ yip 1 g;^.» ty jis^ ojAi oJla 

. { ^ f 

jj 5 oi yi 0y^Ji 4y^p ^lji jyji y .«ty^ jyu yup iju js ju^ u yj)) j4 
L^y y .asjJu 3yj ojis" caUi yj as" y>- aJu- y Ai^t^p aJIs" 

y JjVl aJUJI jl cJj^I ii ^ 1 1 aJI yp aJJI jjJj ly*Jj jl 4 1 jla 

?$.y^ yi ji (j^yi ajlj tit* .Ajy* *?*++* ajljl- 

jX^^jji ^y l 5^ jy"^! ip - ji j1 y^ 411 ^ j^> 



y 2> A&JjLl (jv Ujli .La^j^>-j y* Ajki- y AjlJiLi £,L?Oj 

c 

.Ajii JjtkSlj y*\ c 0^^' dJ! 

jb Ld y2-X~J: .AjwLix*^ Cj^\5v-JU>» 9y3p y* - jJJAS*" _ C-*jL> O-ililj AJji ^">\p 

LOS^i . y w\j £. L*P IS 0^^^ Qjy^ J 4 A*ij Li ^ A_>t--vjJ !j> _ ^JjJjL i 

^ .^LJ! ^Jl^lj cJL^Mj Uorder jijii^Nl)) y*j Li j>- <lyy*jj£')) 

^y» *Jy> yj cjAiLl ^^Ip aJLL* iotll o^IkJl di-^J Uiji .cosmetic dj-bU 
!A :1 Ss^*)^j! O^jJl aIjL? j . 4jcdaiJ JSjl>- J^»>- J|J*3 

~c t « 

S^L Jl**j 01 tgdp 0L S^jJj>wa cJlS" aJD emiurge 

5? 

o ^ L ^ 1 ^^^^p 1 aJ 1 ^ 1 ^1 ^ j/2ju L& La^j ^ ^ 01 o^j ii? >< 11 ^ —'* 1 ^ c5^0 * ^^ v,-wv * 

* ** ~ ** 

.aJUI ^ Vjj oU^oOI Jk^p ^Ljj 

C~-jap' U lil itij^iv. OjSC Ji oLiUJl aJjk «aJLS!» iUi^o j»UJl 

jUaa g^i iUlP-Ni .£jjL!l ^-p ^0 <L>^>AJ\ lg)g>0J £*0p 

« #“ 

^^.-U ^ Cc-AO\^1) ^^3 1 \^j y~~*A a£"" ^>- 

5? P . ^ 

. ^OLip aJJ 1 Otc'Vl deism a*oL>o L* I-L& ^aJL]! ^ jZ» 

,^. y y>X^y (£I C ApL^Ji Lyg Oj^-v^ aJJI Ax-mO? i^^jSj CLl^3 

theism iiL* deism AxJi" J^U>» L^U>o cihUj LL^>i; aJI ^cjj 

# 5 s £ > - C f 

d^><L^ L*^ 4 U2ji aj^SO cOOlc\! i^\ c^ aAJ i OLc^/l 1^ 

aS^Ap aUI j*-Jj ^LJl ^Ul OjJ^ A^>Ij>- caOj ^jj j»jj y* jtJUJl OjJ-^ jzr^i 
theismj deisms 0^^^ LIT yu .^J a^j» jj^ ,: (»-^* ® y>^~* a^S^O 

od>-j cLU" ^>-1 Ja| aJJL .cijJ-^^j (jJLLi yj ;^JUJlj aJLSI y> ^U- c3jL a^1S| cs 

j jLO l ^3 Uj-o .OjSCJI dUi J^L Aj 1 yA j*p ( Jp 

^JUJlj a!]I ^Uj M Panetheism^j^>-jJl ^j*t c^Ljl 

y syry* ‘Li^j yA ty>r y •L^’IS A^-JaJL aJJI viJJjjj 

y* *^3 a*Jo c^OJl Panentheism L^l iiL&j ■^y 

jJb Jj>-Ij A-j^to ca!J\ yA 0^^3i ^3 0^^ C aUI S'J^" 3 ^ 001 



rr ajL^jJI c i? jjbsj j Ip£.L»A* jl ^ Ap Lob" 

c c # # 

_ Jlxll - ju>o j' p.j^k^il Demiurge l^r- 

j^bJl $.L>-jl jJlzJj j£\ ijjl&i* „ L^jjJJ _ aJI* £.lbb ^>- jl cAb"i $L>- 

<L>~jjj JA>- epAJP* 4iljaJlj fi^LJJ LfcjlS\I>-l jl L5^ C yb"l plj^l ^^Lp 

,L$jb 4^^^Jgjl ^/^p ^JjU jS' plb"jJl IA& jl 


Li^v 4 jj]gj JL} ,^x>- jl LoUj>-I ( jp jj^d aISL _ A^bJl s-lbb!l I-L& Jju 

c c ^ c 

I ^1 ^ryllx>«^9 J^ulbb ^yJ* A9 . O^IpLoJ>- jl ApLo->* AlP 

^SsJlaJl Aj>-^I9l ^\S 0 &bll ^^jJl lA^9 - j AA^jf dj»& ^.Lflj^j^yi A_bo_P ^J^b- 

JU^I c-Jl^Jlj tTipler jiy dJLI } pLjbJl ^JLpj cHoyle J*y> -Ay 
cj^SOl Jil JbC y> 0 ftldl oJjfc aUI .Asimove 

j^^JJ ^j»JL>- ajI Ojbipl S"" ^jl ^1 ^*-^ 2 ^ ^ Cj* 

A^aL^ - A_»^w^»<s 3 L^" y --• i ji 0 ^Ip”^ ^—' Lo^ ^ \s a LI \l'_Y^ PC 

jJJi JjliL- ^y»ji! LLb>- j^bJl AjL^j •Ajlp c3jl^“l pb"" jJl <j^-j>- cLgJl>-^| 

^L>J-jijl jbssi ^9 Uji /^P o!IjLiil, lA^rj .bj'b A^y^> Axj /yj t j^SsJl 

Ji-L>- OJj>- ijL^; ^9 jr^ CdJ^b' aJ^^P lj 2 jl t_£jJl JjJJ& Jj j >J Cj^iJ j 

.(j£3l (*-sA; 


t ^ 





4-oUj 3.2 111 S^L® 5j>-j <U^j^ il 3^''! 

^y* ^jiji^l -\JLx*>> ^lp A-*>t-oM<Jk. 1 A-wwJ^Jl (. AjjIaI'i ^jjJ k? .^£^00 

Cf* aLS*" Oj^Jl jJj>- 4jl (^1 aUI ^3 c£*-^l C^wlP 

3b .^JJl aj j»li l vU l J^-p c 5 j^j - S^lil L^jlj ^4 _ 53^11 ^Pj 4 -j jll s.LO'Vl 
aJL^-1 L3x® caJjJjO 2 ^<a_>- V 14JJI &j*\$ 403" ^L& J^Ip 13a 

Aj\ Jj cj^3 qa 0.2j^® S^lx J^*jl ^Ip IaJJU .^ij^ pNI ^jL^JI <\J^/l £4 
# « # < # 

OlT 4Jl*P ^4 jN i.L^2jl 3-2^>“J4 A-jLjJ Jjylji ijjwl>«L4 ( J^J 

jIJup^I 1®1 .Oj^Sl ^ ^yr jJl Ij-iil dJJu ^wJ-^r 

M ^ f £ 

4jj>-Ij /j 4 c^-wJkl ^^4 £* jf-?x^jL> V 4jV jiy® j>»U S^li! jb ^^9j3Jl 

^,m L® J3 Jl^>“ o^pr^Jl 3 w\j>-jj aJjLaSI ^cj&bi! L^S" c4^J| ^*3 3^31 r a-JLj 
* “ #= " > 

^jp *2L^2 al® j Ij***!® - ^Ul c3ji^- 4 - OjSvJli 4 aJJI jjOa>- £• £t4Jju 

.aaJIp- 

Xoj>j 3 j^4\ ^JljtSl ol ^c-^jJI 13a 3j-L^-lj 3^^“*! 3 ^ c 3 jIa ]1 <u^jjfcl 

c ^ r s* * 

cU aJL^ jaj j\ 4 3$J| atIS ^Lj^aJI JUl { j^h y^~J c5 ^ 3Ujp1 

( jS\J .jjJU»*JJ lSjJj*^ 1 1 ^ OiJ C3JUU ( jf' 0 j-^L- 4 

0 j &Jl oU t3iUUJ 1IjU^-l jl5" J^i-I JjuiJl ^ 0^ 3!^ ^ 

* c c & 

^jA S'^^Jl OAlij C1 *aI>- -3J)) J^aj c_—;~Jl IJ^Jj t J^>-ji 01 aJLp UIjJ 

“ c S. c 

C)\jj£sl*a wLjAjlp on 4 03^3 ^jL>- s-O^^vJl d—L*>- c^l ^ 

3jIa!1 ,(\)(( 0JJ iSj ^^*1 J^>- ^jaj cii-X>-j 0-XL? Or 4 Olijjl^® 

.4j|jj a! JjJL^I ^JUJl U>jlj ^JjI 3^^^ ^ 3JULI 0^ j 3^"^! 



« , f 

jA AJ 'S' AA ^A Ai ^oljj, ^J^A^lJl (J15 

t ** 

.c3j-L>s> Aj' 5 jA (^jJl jA <U« £u5> ^ (_£^J tl^JLL>- ^5jl 

^53 tAjli ^5 a ;AjUj ^JllSC® Aj| A-^SLAJJ Nj t Ajtgj *Vj AjI Jj 

,(r)«5ji^ cJu ^ y* i«iu ^ji ^LiVi 

iiliAj cIJa Ixa^j ^ ^I>- A^sjJkSsJl Cy*~^ c^li*!Ax>-l .liljA 

e. « c 

oJa Ojlo .jjli-l ^ tc£ aAUJI jLo^I ,jv j£\ 

y>- j?*jj ^Js' a^jUII <j\*>e-*~Jj Oi^j^?Vl jl5^l ij* 

.LIS" j>^a jjA^- & J& Ojl-s aaj ^iJl I5v.pl^Sl ^^5 a1I J\ c^c^Ia)! ^yp j^jJJ 

<ol .^l; p ,j» ^kj^' ‘k^ 1 - >-k j' J^. - J* C^ - ' ^ 

d^Lklpi ^ A^J OlSv^'Vbj cAjli r-jl^- S"^ 2 ^ 4 AjI5 j^AJ jl £z)az*»j N 

.Jaii ^1 J\J y. J 5 ^ J* 



O-uJ' 


Jl~u (1)1 £^ll c .Jl^S ^ y0j£ AaJjcIS 4^~l*Jl Ajl$\ii 3 ^ja!1j 

JJ4„,^:J j! /^T^dD ^y» cXTlj J^Tj .UjSvlS Juy^l *>1x3 iiljjfc jlT AjS ^Lp JJ-iJl < j& 
* * 

U yS' - Xii£*j jj (AjjJwM <U<J*J! <\JiJ-\ pjix£ lo-v3j .AJl^j ^ aJX» lj^T 

XJlT 4 (JU*- AjS ^L*i 'CJy^3 t ji-JIpJ Aj fli L* ^ip 4 (^Xl (DjTj 

«S 

AjjjlS £cjlx5 (J J->- l&U ^J^J (jlT ij .^Ijbp^i i-L^J <UlaiUii (^jl^4~| *^Ia& 

xHJ .^>-^1 JT c^x^cj OjTJS ^3 o^lll ^JlT^S d)| (^AJI cA^j.il^-1 

5aIiT ^jTx ^Ip - aI^Lw J^To - Lj y* aIT (jjTJi Igio^o \ Sill iiyl>> (DlT 
l)j^j (^i plX^JS ^J& aaLv« ^l3 ol ^JuTJ .oX>-lj 

.LU~wvo *}U- /y y *Ji cUJJJ ?<LtaLxll AjjiU-i c5ji ^11 Lg-u JjT XJX (1)1 

(1)U .<L;il>- jT j» iilift JjTj ^ i_5*^ (DlT cA2oil>~ jT j* jl^> ^T i| 

^>tJlj U^T^* ^ c£X* ^ Lh^ ^ (DjTJS z^Ssj 

1%-^* t_£k .o^>«D JaJLX j! ^>uJl ^k^o £ y> iiLft O^o jil J^Skio 

.^k*- 4 fil^l ^3 A^»-lj 5Iji lillk (JjSsj ^ S^jXX 4 (jj5w- 

S= S- f * 

Lwlx I AP^4^XX 1 (__£k . Lws^ lj j Aj 'V (^1*3 S S 

?jL^jVl o^JI cJuS" :j-wJ! jU dJJklj .idiU~l jS J* N W<^ 

^ ^ ^ o ^lp ^b .uJJi (JL>- Iyl>- JIT ^IxJ^jS' ^x>-j .^llkS \jJ jS LJU JSjjU 


^■j oU (Dip4 (a^I*JI A-^-^sjJi ajj,D>*SS^ oili-Sj A^lil-S ax> 

^3 ^sLs^t J?^JjJli) (Dir doliDU .jjl aJ jl?^ ^3 l^iwi>t^l 

OJir liU .^TUa Ajjil>- f\y 35LU1I Ajjiljkl Jl^- 4 uViUa 

£■ 

oiULl X^t 3 j3 djjljca - S^jlkJS o^iJl 3 Jjfe 0 ji 



Ajjl yi* o j5Cj jl jljNo*^ w‘ __>Jji-I 'j$ jU Jllllj cj^-'Vl Jp W - *" 4 ^J^l 

e, c ^ 

jl to^P AJ^< ^lJ-onP j 1 ^ I L*«S"” _ • | yC*^*-* lj J>^ y 

~ e- * t 

JJc J Ld tjjjij ^ja!I £jA y>-\ jl iJo-lj JJj>tj t_j j, 1 ?k ,^>1 Jil 

.JpIjJI Jl LJa>^ a!LJ j( t^jULl J| Jijjl J jj^j 

ijLjfc jlS^ il t^.-b^l j^^Jl £y* 0 <-Lw>- _^l AASCjull y& j^^Ji J*-# /J'O 

Ajy^ai Jl c^LS" wjjj .%J £,L~JI a^JJaj aJLUxII Olber Jjl 4 ijU^> ^^p^b ^ 2tJ ' 

j^Jli j3j <.UajI j-^t Jj c^^pIJ J-^*jI J ^ Oj^JI jLS^ li| J J^> ^ 
yyjy . tjp 1^ I y* 1 Jp Ia9wL^ O^Sv-^v |*^>e-Jl ollX 4 ^Ap 

jlf\/»Vlj , e3 j Ji Jl oj-& i J 4^ 1 ,U^ ijiy£j jl /J'lc ^ f.L>-^Ji jl oLc*o- a^L»p 

0Ailji-I jjl> ( J Aj*^ t j^^ii y*^ y* aSjIaU ojj& J>- 

* c 
^LaaSI j-P A9LvJsI JaJLi L*j {jbzy^b <3Jcud ^Jl J2A9 ^>*jJl jJJj L^y jl ^J-^U 

"""’ e- 

.SjIjJI Jo. J°j}\ Jl 

. £ £ 0 . c c 

l£^ Aj jl J| lxl?Lw*» $.LLJi ^lJ^vvo ^sf ,j^» U jl p~Ui toJc& l^»UI ^9 

jS £ £ ** . f 

l|jc>> ^lp l-L^ ^LsAjI ^9 OvXA . 0 > ^jijJl jV 

1 Ji L 9 . aJj 1.9 j*^ 0 Ij Jy& yf>^s^v^x \ ^I ^ _y I t|_s ^Aj I 0 

l^jU (JwOc* ^9 ^sSs^li J^Li j£* J J>d £yj2J>J jl AjljJ *£ C-P-UaXv-' 

jir ii ^j'^**-* jtf' j/*j cJ^ { —~ jS ^^ >t ^i jjb cL*-j»*sj >Ai j^SsJio*' 

^JUJIi .j'Vl ^ y?J\ tyjp jl LjI3C*L> 

ajI, (( _^”l^^l y 2 ^. <y*^ Jfcr** ^^ 5 ^* - ^^1 <t^JLJi>- ^ 

jJfc jjll js^" .JjVI ^J^*jJl ^JalLwwJ N ApL^< Cf-JbuJ jy^ ApL- ^ J > ~ S ^ 1 ^ 

i # t . 

.rewound apLJIS" Ajy ^Uj jl jj^ jj^l jl ^ ^ tjj>J' 

^L»dx9 .^JUP 3 ^ 1^11 jy^Jl t_fl^9 ^LoJjdl l-^-v«A) ^ypyu ^|S^Utsll Oljj 
jl jj^ {J? Li* ^^Jl j^lj^l z ^ 4 lji^»Uj - S^xiJI jJJj - s-Ijj-a!' 

jj ^ 9 yfiyj& 1 tjpLjjfcP (^j£- ^1 ^ Jl 'j^' b^ 

j* p 

jl Ojlj^l C^dil ^l^ll jjjL^I js tU^Vl Jl jji- 

# " t Jtf 

jr 4 L^vwj tAj«,^~Lt»vsJl I ^ oi^ljl 1 Cj* 

1 O 



^lp Aj} ,.j~X*Jj |jli ^P jjjUJl lj*£$ .O^jUl ^Jj, AJL>-bwJl 

j^SllI jb ^bujl^Vl AP^vj g.L»Jj*Jl jj JJLl .o^t ^il>-l j»Jo Jjj ^Jl 

JJb Ijj& . ^SwiLo^J>»^jJl jjljdl ^ dJl>- y>zj 3<Apjj A^_>- ^ jL^ejl ^3 Js^>tJl® 
j'j^Jl J-**^ 4^jbb-| ^3 ^£>“ G^l *—*jl^>o 

LiS j * ^ ^Jj^r jl_ybu*l A-!b>- ,Ju£ Aj| • ((e^jlj^l Oljil)) p-v®b <-J>j*J 3 jAl*~*A aJU- 
aJ-^p g.bjl J^jJJ 0jy>J ^ ^Jl aSUsJI j! SjAiJl jlJul® entropy jl 

y Jil aJU- ^3 Jljjb® AjI ^\ - IJjfc Jlj k> C^-C jj jj^Jl jl AJLJL>t3 . A^jc^I? 

tf { £ 

. Ju*Vl g,UlJl *V jj5sJl jl ^ 

cJlS" ^1 j^^J AjJ<jjijl Sjj-^aJl jl j^SCl® I * ^Ip ^3 

^jp IwL^j ^iJjj ol^^lj t^wLo»x> j^SCil jl IjJ j>-j jl wL>o caJU- JT y Ajd^l>- 
£ . # _, < 

^jl A^®jj j^>Jl t Aj^J fljJl dj-^J bfi3^3 .^>Jl jbx-fljNb A3jjxil Aj^ ji-JJ ^bv'Vl I \&j 

^j-y^bb-l 1^ • lta J J l J k jb>«jui AJU^i j^ 0 ^>eJ ^*3 Sb>e-3 

Aj J^S JJl^jl f Jij <l5 jJJI jUxii^l jjLli ^ip JL&bj J\ AjliC 0 ijLpI jlS^b j>jJl 

^o ^ ^Ip .^jjSsjl jJl^j y uJu^ji! bgJl ^Ip ^^Jl jUx^^l 

# i c 

A^. ; , ,lg jj I 4^^li"l ^1 <wjU^>- ^5 aJ| j^' PillS y^, l^yi jbjl 

jl A^-^jfc-ti c^jj^^Cj! jAj^ ^»® A*j> r 1^ 2A^»wJl ^b>t-A- ^ I ^j^b-vw® ^J^-^xJ Cj^jl^^l 

.U^jlj A^j ^1 J^rl ^y b*Lc ajj>*j A-aj^aj jl /^jSsjl ^a-v- 

. v3Y>bb»*Vl P AjlJo V jl c^xjjJJ AjIJmj JjiJl ry j£\ Al>-bL® AjIJuj O^jjzj 

j^^Jl jl biw^ Ce^^l j^^J clljlS^jbj* ^y ^^Lb».l) ^jb>tJ3j'Vl Aj 

^^j J 1 I ^Xj . aL Ij j+& <**.j bb>p biv® .li b& 4 ^o»xJ I s Jc>x/® 

J'jjl- 4 ^1^1 ^jJl wound upAiy wUp! 

« f- 

j>o) ^LizjiJl AiL*j (Sy* iSJ jl ^ bJ^ J^b-!l ^b^wj 

a t 

jl b^-L® g- j) * 11 ^jjfiX*-vO ^^1 i^ y&A Jl AdbwJsl oA^ 0 ^ y*~P j ^ * 

c^- Ijb^® jj^Jl J y>- jlb& Ajl U5"" .ajIjJI Jj^® I 

p p 

^j® 3 «a1 ^jA^j^I ^bp j^JL*J! (^^LaIj bgjU c3JpLi® ^jUaiJ OjI y~-\ jl b^j 

b ^ - g J»-ljj ■ bai ^JS^Lijl APj^>J>x® jUft-flj^yi Aj^ bu ^® 


n 



U^jjP- Jjlij >USil c£^ L* tgiSl 4<j;j>-l 

jl>cjijl jlif 4jl ^a*i oljljjil y2*y .^SvJi jUfejijNl 4^*1? cJj^ 

^*j| IJlA jl y>r jil ^gl*9 Miji ^ U jl^l* ^9 A*y> S-sli AjjS"" y» a\£ 

,<L«l*j! 4^^vjJi ^tlJlAj) AjJ^SJ ^S- -ufli Jl jbxjuVl 4 j jjiji .1,Ji-ji4 
jl^jjl ^P' l^Uai ^ o^UI C)^y*^> jl a^L*]! A^^L^'Vl (w>^Ji 

^^*J)) $.^11 J.*>iJ L* ISU . jjS3l Jw^ 1 a^jJL aJL^p- ^g>L*^ LgJ aJ^Ij tgjl .jlSsilj 

^Jj y^ J&\& j£\ \- 4 r ^*J y* £->\j ^-1 *—ac-Aj J-lP 6 ((cJii^-l ^gil p- 4^1 

ji L»juj JgU^jgJ^l 4>“j^ y* t .jil Ji cJjLa y£y oti aJU- ^gij, ^y^yi\ 

.jU^jjjVl Ajii- /^jJJLp 

liL& jiff 4jl < j^( ijiili tJ^-vwvj A^- jJL& j^SC jl V Ail ajJj J^^Jl jr 4 

caJjI^JI 4;jiU“l ^s- C-J^cuj Ay^jW- ly y» U ^jj 3J*-J y*± JsU-jail aJU- 

y* J&'')I\ 3^lll jj^lljljj t_ 5 ^Ali C-~>l^J jJJi Vjij 

£ JS ~ . c 

£JUy 4-O^L>tU 4j^>-ljJl 3^JLll jV {,lAj>- <UjI«& j^^J jl (^_^_>cJ 4*>*jlij| 3^»ftjl d*-L& cjJJi 

4jlji^*>U iiJli-| OjiJl dJL& Aj^SsJ AS ^JJl U jjJjJ . loA+'tfW £-&>jt ^X>- jj^ 

IgJLlJflj ^xJl L 4 iSj^i y* iUj C6^>U 5 jL*s 9 jl \a*.«p y* <yy 

oIjL^pI jl <.<sy&\ J^?U7 V bjl ^ySl ? 6 J^S^ dJjJ^j 

jU cS^lil 5 jLs^9 o^l^jl Ui5" Jlill L^Jl JjV a^Ip 

AJjSsJI S^lil 0jL~3 0->s-v^3l b> liU . r ^-w 2 J S^lil ^g9 O j^il 4P^*( 

A^wwsjl Aj^ jajJJ talc Ijjfc jr^ .$■Jv^ll AS>yy£s^> £j>yd>\ AS'J**> jU aIjI^ 
jj>J jl V .fj-Jail y* jr 4 ^ 

• r* I 4;oil^-l 3ji jj5sl^ Ulat^^iNl $,|jj! a\s>- y* y& V 4w<l5 O^lii 

jglx*» jW 1 y>xj ?■!^glp- Sj^li 0 ^ jl I c3^L-^sa]I 3^5 

C—aJjJI y jiJl ^1 y£L>\ IwL^j 1^5 l^J^ c )^ 3 

^9 3ji ^ry ^ tjl^-fljVl s-lj! Oi> ^JJIS*” _ ljj>- JjJ-j J^l*.jaul 

S^lll oJlS"" I3U .Jo- 4 J ^L>t^oVli .oil^jJ 4 aj>-L^JI 3^iJl 4Pj^ ^pJflXw*o j^^Jl 

^g9 dLw^'V 4 I 2 ^Aa'<2A IS^" L^jI i-Xj^( 4 ^-wsX^ O^^^l ^g9 


IV 




JjLP ,3*-t>-i^ A,Lj 2 j Al *jj j>\\ vl) 1^0 C(^^>-1 OLOif ^g£ , ^gi^^l AjA>tJJl 

iw3^J obi*^/ J^U-s^il ojSvii ^ Ljlb S^lU Ailibj ^l-LLNl oji AjaiJl oJjti 

.Singularity p-^L Ow 5 ^ *L-UJl <jj} 

- C £ £ £ 

tO^>Jl oLiJ Jup AJbiji ^5jiJ aJj! Lp £.Lj -iLL $.^L Ol ^r 4 ^ ^1p 

fi H f. 

\<jj& ,Q^Aj A>t-JwJl .^b* A9 jJl aJIp A^-j^ ^gb L*s^Ia^ L?>xj l.~ - ^ 1L< aJLvv^ 0-L^3 

i U“Jj^- J-^ - - AlS" 

jA ^bsjl jl>t-fijNl AJbjl Ajji oLjjJaJ aL-J-^ ^gj bJt JJl! .^Lubjlfc /yLx-^j 

* *» c 
^ c^Ju 0 / ^gi 3-u.xO c-~^- A-bl>- 5jS A^iLLl Ol 11 U? ^gx^i>“ 

js* J^-A A-J3^lll d^-Pj^« jjj 3 wL*-JLv%v 4 Lub^jjJl Ol b»^>cJbo 

A-^-wbL) _ ^1 C^jjLO-vb LfrpL ^ ,^g jJI A^obbl Aj^ jflj A-j5-v^^ 0^^^ A^L^* A»^«*>i I 

.2jjUr Aj : j Ja5 Ajj - 3*lll dJlb 

^Lj-bJi 5 .UJj> JssL^jl ^g? jU^Vl AJbo^Sbd o>^~b a^jLL* c-jJo- 

Objil^ 3.^111 Ol a^^IaII db-& A>-i . L^j>- J 10 AjIuj w\j-p \*^j^S\j 

a^wvvJIj a^L& ^gjUc* b?LjjNt \jjt> ^U>j>tjj . <ul*JI a^^jJI Aj^liJI ^ aJajI^x* Oblilj 

j^>Jl A*-baJ 

o jy-P ^jb^-i igb/g aII ^gj OiApL^s ^iJjJ (jl ^ 

. fi tf fi s c 

3ApLw* djlj^l 01 Ajb ^.L.QaJ^ jy^££j 0 ^ Aib ^3 I 

$,Lo>aJ 1 0 ) 3^SvaJ r"Ljj^l Ojj^-Oo ^bji $.1 jaJIj jiwLoJD L^uj AibvJ .1 jV 
.^>^ 1 ! U 4 S ^ OjjII J^t j* /a jl^J^ii ^/ J! jt-^L^I t^^j Oi 

J^U-Oaj^i a]a>Jj lj^ n 3 U bjj cLis^Soa ^gO^lii ^ $-Lb-All OlS" tULc ^Le 

Liwd-^v^ g. LbA .il <j\y b| Lzv<»bvjA | * Ob^ ^UaJI OL c^g^Lx^^lji 

aJajIjJIj J! ^gb^>Lj OjJIj *!>L«i ^gib>xj ol AjL ;oLw 9 JbLtj 

V i| cLb^l ^L^xj 01 Or 4 ^^ ^rLij OLjJlj Obsil L^<^^ r l 3 JjJJx!1 

AJby UajI ^ aj^LI AjbyLl! Ob Ojlbu j .Ob^» Oj^ bL& Oj^j Ol jSlc 
cOLjjlj oblll 0 LO 5 " ^g3 ^LvAj AjJljjbJl luJlj^ Ol Lrj .a^j _ aJLSC* 

L& Obvil j LfewUp' aJaaJI ^jb- L^XLLj ^ ^1 jjLil 

e * c c 

3Lio ^L- LjJjip LJl 3 jj^,^JI cAjjb j-aJI Ajlp ^)g.?^7 Ol u—>ej £-Ij^jlJI ^rul^i OL 



jUjJU jlxA jl Ijfj 4 ^ U 4ja_i- ^33 .4 ^£$2 Oj^Jl 

-L?jg Ji*C J^>Jj ^LaJl 5y>-j}\ jU ^SUL cjUjJl _ OlSOj aJI-^L aI^Is^ 

.L^ajl jUjJlj O^Ssib Jj S^l^JJ ^>-LLU Jb 


jL^Vl ^_JpI .di!i _y> A^xJl oJu* 2L«j&I ^^Ip wUS"b)l Ol^Vb ,^J 

aJ^jJJ JLP cP«-X>«J ,J ^b>tJ2J^fl$ ^^jL>xJ2J^/l *0^" Jbw^u 

Aj y^> iSLjfcj jL>cAjNt ^ (_5^i ^ 4jli A>tJ jlSsiij . Jj^AJs)^ ^1 p 

.iSbjfc C^i ^ ^ ?j~>Jl jUjsAj'ifl AjJo- lib*)) I Jij^Jl ^ aIjAT 

0^ ^*oJJLil /jlpl bAj Lo_SC$ AlP lw\j Ajli Jozj 


pJ <5^ J^vj l-b*j c^jJl cT^J Cr*J^ £* (J-L>- pJUJl 

£ # > 
f^L»jl Ijjj( L»^ t(Jl>- ^ ^glp ^ l»Ljy ( _j*A«-U ^jI f- jUJLuJl jj>o 

Lb-lj lj-U^» jJJi £* C^^r OL^iii ijls^ 1 jA*j cOjSOl 

.OUjJIj jl£jJ 


t ^ 



4 jj\j} CiJUcf ^Jlx. 


jl* J_p- lSjaJI j* ^e-J\ 

~ ~ t- i 

^\* —-j 1 t^_Lojli 

4-^wvJl oi^JaJ ^L/9 l*wU*i .o j& $.UjI t aJLL>- 

C-5^ JA>- ^ t^^w 1 ^OJwLaIjo O^JjI 4 £.loJj*ji OlS^ 

j!pJlp 8^ujl ©Jj& ^9 ,<LoU~i ^lp Jtili ^9 jjl y J>ii- 4*^1)jJl Aj'ViU^ 

Uj oN^U^» Lb jUjj ji jJjLwv^sJI ^pJj 

. ^J,^? IaS* j! J-boJo L»J, U ^JLvAJ ji 8Jp ^_JL^C^ { \3 , L>- j} y^J jS\U 4^wvjJL 

j-Jl*/ 3 tJwL*jC .ivboJlj c jy£ jI>cAjIj 1 wLo 0^lp 8 \£*y±S>x~A yJjaJoj 

> c # 

u| C^J c3~UjJJ JjiiJi jjiaJU .LJLj 1-Uj /y»j tlJj*- 

Jj^» c®^ ^Jc^- ^ 

8^9 j! y >JUwVl 4jl$C«lj ^lU^SIJ jliJjfc .L-j5s*^ <uSsJ ^SsJi jUxjjj^l 

.AjI^jV L J>1 \j*r (Jaj cS/* 1 ' 


size 


> 

time 

L-*J ^ >> ^ ^-11 yJ — cJ fcXj wbw* y ^ ( ^ ) ^Ju^S.**ii«s»J ^ 

.^aI>“ ^X^JO Lfc*Lo JJj^Jl jl 




0 A >-^1 ^j}\ J*oAL' AaIjCjJ ^Ju*^?Ia)J 1 O^Aj J& ^ yy ^ Jj 

f. s' * S' ~ s' ~ 

c£ ^ aJ ^ \^**s ,* **2 i a,*j ' «aJ \^w«_Z><wo i c IxA^o I ,, ^ j ^ L^?jy 

Jlj c^Axs ^a*jj jl? Jj^>-f jj t jSvUj JiSIa ^jjj^ aj ^IS ^aJI cJ^lAxS^Vl £* 

, 4j j^*>ljl l- 31 yXP^I jb> Aj Js> cJ^LAiS"^ 


\j/ ^*JJL ^Ju ^wL^iJl (Sjj^ £-® u^y^- j^^^ j^r ^ jL*Aj ^ ^j\a !ji 

^'^' 1 1 Lo*5o JjIaJI aA& ^yi <_£li .Jj^l ^S[ aXAX cjls?«AJjl AXP ^A*j 

SxU ASL& jlT li| t^-L-l JJkAo .jjSCii ^ esyrj il axlil ^5" ^^Ip ~Ux*j jJUi 0? 


jU tAiJAjj ,!a> IjL^jI a!jjj caxAxSI <^jls y ajI^jJI ^S L^ijAI^- jl$ <LSIS"" 

.^ru^J) g-U^gtf?I a*j *>1*5 jjL>-cjj c-iA t 4 jyj^ ^jp“ 

AjI ^Ip . j^SOi jW 5 ^ ^jAMt aSIAxII j^® A jliL a^-Ij Jaa® jj^J j»j^xJI jl oJL*Jj 

aJIS" jAS c Vy* jl a^IJa^ S^U a^~T ^ 5 " Jp ^jS JJ:> iiL* t Jl>- 

.((S^jAiiii d^lll eA£>)) 4*Jt U /y» aTL® A?j V .^aA’«]\ ^ 

jl aJISC*Lj ^SvaJ jl Lxl*i cS^I pI c-^-j-wvsxi a^SIS"" o^U> Alb-& jU 


^ aAilxA ^ ^ ^-Sj JSCaJI ^S ;»j AS o 

a^J^J 1 1 3 1 A5L^j I ?cjwjw«^j^* t< 11 a y*^ * 1 

^<iwL*Jl ^JoIaII oI^®Aj^S a^aS (jJJ) ^Jl?-)) l^J <j^ ,aA1^-I 

jL>ej2j s yi ^jA Cx^M ®ap Sa« jlj ?ajJjNI o^^li axaaJI S^SsxU 

c a3^-»a^ aj l-wvw«J I y ^ y *a , *j As ((I.^mA 1 ^ o o yy a ^ ^ Ja *) I 1 1 a^wvaaj I 

^sJ (J^"* *^ 5 ^**^^ aSwIw* $.IaJ| ^S ( J H aj>tJ Ljjl 

^r jL>=jLjI ^Jl JUr^vJl ^y» J y**^\ J^lAi jJi UJj ^jj- 5 

Jj^Jl JJjj A^jxl! oV^IaII l)I ^A-Aj A-ota^S J^Laj 

aa ^j*S[*j jl U 5 -^aJ (jjjj^z .Jl ^4 OU col;y aLLa« xax ^^Iaj ^ 

JaAd j*\ ^lAjj^/l i y>jj-1 .aAIj o^lil ^Ajj cA^iU^I 

^i\ oliSl S^a!I Ja« t(s.lA2AJi ^S a^L^JI S^jU? a j-aS aA^OaS^C-J15" 
.JAI& c-^-wwo jIaaII ^ L^xSsJ t/^lxAjjr L^>“jsil 


Jaa$ ^5^ a^aL>- A)U cIa-^j ol^®^U oVS^ jJ ^i>- 



yJJ ^ybJI jjjLaJli A.Jb j.~j' obba**Jl J&l>=iJj cU&l dj£}\ aS"" y>- 

* f £ C 

I y>s~~3 jlj cEntropy ^yjyb oLLjJI oIj* jJ y jl ^JLkj JJU 
^yb ^a> y-Nb A>*yJl .bjj ^yJl AiLbbl Jj aaL>- y» JiJj^b j JsJLS aJI^j^-JI 
a)I jijJ J^>-j JJLl .^>111 ojiJl obJ*>b J cTolman J^y Ai^S"l J 

.JjJ^li JjJ^I Sy^-Vl AiU-ij (.jS"\i jS\ oULbbl cjj£3l ^jyjl £bj>y b*-y 



(Yj^ij JSi 

.j-OjJl £_0 J)-J^l ^tWA* oUi=J! <uJ> \0*i<ft 4_l«Jal ^ ^ J JAJ ^_a 


.Jj'^d^jl Jp aSJu bilL>- { j~*S jj^vJl jl ^y* Abbjl a^juJI j^SsJ JbJbj 

# £ > f £ 

|jj| jjSol J^a2j ^ ;yjyj^/l J _y^~il y» ^Jjb jl y> c-^yJl ^.^jlIIj 

ijl j^- 0 " Vl ‘cij-^ <_r*! j '}y <ji 

£ ** £ 

. C-yJI 4 -bb» ^jjyNl /y Jjjil o^Jy* t-bNl 

£ 

bJLb*- b>-3 jX *X>-j aJI cGold <-djP {j* b®y JJLxpI y> j«JL*JI jyjJl C^ly-cL/o ^y 

Jl cH <_by>j AjN CAJLP JijJl yl bjjl ijjl c3yc jjp jlS"* tj^SOj 

jlT j^SsJI iJJ? jl aJLJL>- A^>wL^ JJiJJ CU$j J ^JwbLpyyy jjly 

l*-jbl li-bft^ AjO^-^Jl d^badi yjyP ^^^IjLO'y^yJl jjyiJl wLy^ 

> ^ Jl ^ 

yyxJi ^yjyNl J J-iJVl jl jJyj yVl lay . L«jjlp ^ j3 <otil jb c-bjyii 

O^LjJl b^-**a (J^Jvoj>- Aj>t-JuJl ob^A j^^jl jl 4jlJz>- Jl (j£y*j jl jl^<»Jb 

^yjyjVlj 4oibb| Jl JS" jU c^^io jjSsJI jlT 131 :^U JyJ Jl 

^y^JI jl (^1 .<Uv^sP yo jb^bj^y»^JI J jbJl jjjlSJlj tAJb ( j^ bx7 



^w>- C4<v l l'g>^i \ ^lp ^lAjSs Ol AJ^P . LaJj>- i_;L*JJ 

|^Jj <— $ y^* O^v^ ' <%■ ^ i. *J 1 Ol AA-^tJ j ~aJI fl ^S^lAil^ ^ UAj I L< jp 

£ £ *** C. * (. 

A^plj OlklS"" jt <J^I £jj ^Aj JlJLLmJJ ^ Sli ^J> y^ (J^i lU^ Ajfckfl 

. 0^"^^ i ^ i A^-l, 1 ^JJ)|i? j i 0 y**^J 0>w«3 ^ y **&J 



(?) J^JI 

j^kJI ^1 (j-^jjl JAaIII J^k JOU. ‘tj-AjiJ Oj£ 

JJLaA ^1 Qj^aaII 0>-° tdiJjJ 4A-il^Jl jja-u-t ^-oJAlLcJI 

• Loop ^J (j-ajJl l 3-^ Ailjaj BJ A SjjAVIj ^jVI ol k-vll l 

c.^»l^*j^AJ A^ySjS *j cli| j^kil i-JULy*^ 0^k^> cLgjk yC yjJ& y&j 

JjL^e-^J^I A^P 0 jSJJ kuLgjJl 4jljki t,j^«jjl L5^ kb*“ k^«JL4 0Ij^Jl 0^ 

w/L^J ^Ajk i^JljoL^k'^lj .^vjSvJi jkolj'b/l AJLP 4l)LL ALlk^* jjSCx-^ 

.*>Us Lik^ jjSsJI j aJU-I oJk ^ .Loop ^ jkc* 
AAA^tj N AS c-SUJVl Ol ^JpJ3>\ ^AJl jLj 0 yr flLsrfflAJ ^»l tLuJ ^-pLxll o/Jl 

^Jl oUxi .j^jJl ^v^k-L) Ji kA^5 ,jj4“lj All O^P JjA L>*jjJj C<jb>t£ 

* * c 

^J>\ j~JLJ L)jjb A^jjAj JuS Uli ^A^Al) pJ /yaj C$,_k^ JjCj IjCj c^*Jip| AxC S J3> 

^s^kll SJblS jS- oLL>-*J! i^y 3 -** ^1 - ajs^uS^ _ jkj i ^r <>J5,:_ AaJ .^,>-^1 akA^I 

kjLLa 01 (J^j .^jAil^ksVl Ju5 jklJ C^-Lj dljj JJUx^S"" tjA^j 

.Ia^S" jklj ^1 p Jaj a^*JI ^o^kl OJ-k jJk-tiJl aaVa^« 



y l $ j** p^U- 0 3*^U2jl 

^*9 ^*3^ tl^Lv^l *a*j 3j3 yj t^liLl ^J-^ g ^1 p c^-j^-L^^ 3^L0j^ *^y*^ 3 

iJ^L>-^ii ;Jju9-Xo £4*^0*^ <*1o \j>- y 4wO-^*^Ajl ^ll .Xj^J L*t-X*P Aj^ lwXft> . i^JJ-S 

£ £ > £ 

C0l>-^3j <wjix^ ^^lX iwij! Ji>**Aj lOl .0^3Jl 33»pl ^9 ^jli^-l ^;l 

AjjiiJt 4^J33lj^ .^&L-!*JI oUI^1p &5j\y~» cjjSOl ^j>» ijl a3vL-*>UI 

<0->L>-jJsl ^1 p 3^ 2 ' 1 LoJ-j (Retarded4-3^ i y± ^>-jl3l jii-VxU 

u #m\ jj^i I y ^jJI j*-^- olT liU .Advanced iUT ^ aILxiII 

<3^*j tl02ol jl A-Jp 43d-^*}0l 4>-jll 4^" y- dl^l Ol® cO^^d! 

V } oi jIjj ^0 y J3* ^ oil IbjP AdvancedoU-jX RetardedoU- y 

^^)g.P*VI ,2.-X^3l ocX^O 3^^"^ ^ ^y* Ol >-y ^ys>* 0^ ^l>tJ5o^l 

oL >-y 3L& jj>3^ ^Jip^t jJO Jjlp c4-v*3oc^ ol>-^ SJjIji* oL*3 j^jcj 

0-jl3 lili #< j,3ftdl Jj3 £.131 A^iJO j OL >-y }<Q + *~J, Lo-Lj .4jjIm*JU 33dc*«j *0 l 9 Joo>» 

£ £ £ £ . 

LJjji ^9 ol >y y lwL>- *>Lii L>tjj^ i]L& jl ^l*j LgjU 3^SdlSl o JJ* 

, ((^d^J^wOk1 y& 00^X& CA^t-wJlj^ . A^Jt 1 i^J 1 4o^idl 

L^j fli aj y~ y jLxP-^l c^“ c^-O^j L$Jt *Vl cdJL>- Jjc Jjs 3^Sdiil o3& 01 ^ 
ol y aj yt^\ »o ri oL^vv y Partridge ^Jojju yjj ^siiJl 

^Sj d^>- aOjLO yxj y Cx* y i ^. 3lL jI 

Ol t^J L* lijj .4iUj 3 jU 4^Ss jc^ oUrj^ 0oL>-^il OU d-^/?U^«l 
Ji jJkl OjSo y I^JLa Ols cdQgdl ^9 l-^v 3®^ 

,yy**p ^9Xj j^&S* JoJjS' 0Jw3c taX9 4JLLw*Jl ^*3^ (J^l>-^l.l 4_3j>-^Ajl ,((^3 

£ £ 

y I \zyr ^y^\ 3®^ <^>\>-y 0^ cdbM y OJAj COlS" li[ 

y c3jl^ OtwL>-j, 4>wJl i )j ,4«v3sxd.l oUr^ll ^dl AiUaJl 

y j%-PjJl ^1^9 .g-L p .-dJ aJ^UJI ^1 4^-jj U^Up i^ylj-^l 31^01 l3 

. A>fl3JO» <Xj t>-^a ^lp ^Ju^JjL Jc>0 |3 C^'LaJI dJldl 

£ £ £ . £ 

IJl>> I ^ Jl Nl j jSnj j i 0j5UJ j»ALdl Ol ^ 

O-’^/l-A A-jOp^lI C^jL^a>-^ c^jI>- c0l-v*^5*tJwj'bfl ‘uLL^J (JltaV^*l *-^l 



jll>*J sJjjO' aJL>- lil® .L^l^xji <1jS^- ^J 4j^J C *LJ Ju 

4-LlftJ 4jLi-i ajj\JL* jl>^\lj . ({jil 3jju)) i_3 j*a jjJjS- Jjj>- 4_«j^P j <U/?l>- 4&js*J>zA 

J®' y ® J^ J* blji^ ^^obl ^jA ji £.tpj S J>vJi^A 

# 

,iijb*«Jl ^.iiJi .A-j1j Ab-JJajl wLxJ b oJjIpj c4jjb^-l cl)^j^>- 

SJjjji Aij aS^U^* rj* AP 4A>J tUlX ^yl yal^lt 

, JuibcJl 


4jU 53| <ti lx L^oaj ^Jajju L$j| 0-J &ji Ji lxuj jt-pLiU 0j^3l 30| dJ-S i 

, # c 

Ur^J^w^S" $,y*£ bj J^>- L^JjIp Ji ^S"j\a jl aj>-jJlS 

c ^ (t 

Ji C j£ I ^yAAl J j»li ^iJi £Jl5*jU& ,UL>-V A>~ j^m L* U i Jltoj CollJ (_£ JJl 



H Hi ♦ 

J^UW L4 


jylSI oLju*jj 1 y>-l jl ^Lw> oli tiJUil <w2-aJl jJ y LJ iSjji 

* c 

^P Jo LaJLd IjukLj jl Jjc L^wJl Jjlp (_£ Jjjj jjt> 4jU ji j+~~4, Ol^ C^jjjJL*Jl 


,L^J 4j> l^j *y |t~LjjjJl ^^Jj ./JsU' / 

l*J . j^^Ji ^yp by»j j^^> J^ ^LaII y* jl - S^>c3 _ Lo^J j&-*~ JJ-^y I ^ii y>^JaJl 

4.1*^^ _ ^jj _ j^xjl jjlxx Lc.,yi>- ^L>ej5jI *y^ c4jI^j jlL*& 

c ^ 

jJ^P^ (_£Jo yi ^*-Jl 4«Jllj| ^ . «Jj^ll tjl^»JU a»Ij 4^*jJ JojjJ 

j+ j£ j\^tJij\ jlb»& j^y 4jl ^ — lS ^y ^^ll 3 ^^aJI ,L^^- y^-^o 
L I JiJ^-O Lo-Lo (, l* 11 ^y* Sfju . ojlil J^S" C^aL>- <ui ^JJl jy^JJ 
^3 o^lil 4iliS^ y> jl C-^>tj tloly>oiii *>bojJ jl3.2 Li I yy oJjJo>> Cobuy>- 

w i * . 

Vr y ®JJ^' JJ^' Cr* -/ ._ 'y~* tJ>z^ i)U .bjL? (_j^J JjSJI 

SaUl yy JlSCJo jl Cj^li j j!>3 3JjJo>- ol j>^a ^ c4jl^jj! ^ <j iy£- UJj^p 

jjA,< g p \y> ol^^i y^ 2 -^ 5 " j ^ . LbJo>- 45ji^l 

j* bc J 3 i J^y c ^L^Ls 5 <-LpLaa^ o I s>- <uc J_flj 1 c-0^ ^ 

Ol 5^lU yL>- (Jj^^j cUjIj Oj^LJI ^JjT (Jj^a l)^ jJ J^J JJJ jA,rgJ .4j^^j Jl^4 I 


4j| JwLj J_^j 4Jl>> iUbJ iSLi-l ojji> .4^5LS^ 4,U,Ai J~A ^Lp Ja^L>^ Ig-fli j^SvJ 


^ C £ 

^JLp- 4I^J cLiS^L-** "^i J.li.1 jl ^<>3 Cdjlj ^.^aaJI 

.((j/lU oliil 4314-1 4j^Jij)) ^-<-^b C^o>x_wi?l cjjjjj .olj 

^ ^ja-^A)j _ 4jli (,4 jL^J jl 4 jIJj 4 J lT^ o bil 4JU-I ji jyji 

Oji! I4®> .sjjjt cJ^’ i_~iij-l 

s- * t *■ 

L^jl cApLJI A-wblJ JxJ :SJU ^jy^L; U^jl dJJ* 5 JjJj>- 5jU j^y C(yjlyi-l 



J>eJ t-jJLj ‘uwJjI: aJ jJ jiPj (Jju^jJL J .ApL_vJl jjS wLxj jl 
Jj(_£.L^->^ aI^s-JxjJ o-a& ^Jp HoyleJ> y& *Aj y l^..^.L^»j .o^lll 

SiliJ jl . O^liJ y* jl^)^ T'lxjj ^olj aJ aJ^I 

tA®ljaJl A*j y^2^ 0^->\-aJ .iiL^X>l AjIxC jj y& A-Jl jLxpl 0^® cAlUaJi y* J*SCw*> 

O^LowU A*wJ-t^> A®U^ ^Jw^>cj AjI^ .d-J^dS""' C)y£o iS^ A^-L>- ^ iJufc 

A yp\jj A*^lji y/» . JiM Jl^ SdjijxU A-wJ-^Jl AiljaJi J£jJa /^P l*LC yPyu A3 ^£-\ 

lit oir aiu ji^ ^s^ji ji jy> ^j^ri cj^uj jut ijl*j 

.jJpj aj Jaj LJl^J AXsliJl ASU-t lJ9 J& - ^® Jb Jj_ aUflj 

AJjlxil aJL^-I AjJi> d»>-Jj <J Ql-<v.^,^»j (j^jJj^2^\ JlJI p-Pwdl Jj y& Jo-P <-dl! 

. C f- i * 

% ja*S^\ ^I^cjjjVi A)jjaxl L^jl t^y* *aap Jlja .Ujj>- 

J£j JkP yZ* - AXj Ixii aHJ“! Aj J)oj y^p\j ,■» g ; pUdp yJJ 

A*Jaj JjU- y* £\y (S^ Ji A^i^“t Jo*)J\ Jlj Jljt wUb ^Ssjl jUxij^l 
j jSj tJL>- J J>- A>-U- dllx* ( j~J caIJj aJ j ^ y& . j^Ji 

J ^ >wJ.jaX> ^ c((Loti ^-^X))) aIxJ^ 3^ J^-^ 4 


jl aLa^ .L^jUjX* y* A^jN ^p a^xJ cnon sequitur^ a.^ xJl 

JkXJij! jjSsJi lili jl (,&2>J>-J ^ (Ir 4 ^^ L5^ ^ ^ *^3 jJvJl 

JU^ Jit.) Akojl oNUit iuJaJI dJLliC lili ^jL- N l^Jl o/lxib .A-Jp y* c^jji 

J jl jJuJl c-oL>tP /y» .AXjlxil aJU-I Jp'jZ* y^y J&\ aJI Jjjd\ 4 (jiiL| 

c c 

w ^- 1 ja modus operandi 1 $jI Jp axj^J' aJU-^ ajJ^ 

P £ P 

^\ oJi lu>tx^ cJjNl Ji Jy~*i L)ijS^ 0U tdJJi wbcj .aU JS^\A-! J^LlJi 

c P p * 

ys3**3 1^ C«»jLw<i^^ ^*Cj~J «1 ^ y& 

>yfri3\ j jJjJ*y}\ y2*ji . O jJb*^}\ A^jwLa aaj J? U J^XjIj Jb^iJl 

j^-A2j .AwjP^j aXaj Aj\(Aj aJ i.,)^JUaJ tp^v»> ^ i.^ I 1 

t " p " 

.axJaJI a^vIpI® ^*-^-A) i 3j^x**v4 dj^^-ww^ ^ Jo Ajli aJJI d?LJX) 

.^LJI J^aII a®*^\^»- Ji 


# « 

AX^Jj A-ul^Ji J^ 1 ^AXjIxH aJ14^I AjJ ai cja> 


oV 



y* US" ^wLj jl j^^Jl jb ^jix ^UJl C^li . OaU|£l>*^U 
** «*< 

.Jxxjl I*U jU>-l y» /^v 4 a5*>Up ajjj^Ij oLjSwJj c^ULA-I £jv*j>- y 

^ fig. _, 

US" Jj 4^jJl AJp y> US" J-U 3>-U*J Uly-I V_-iljJ UwLUi 

aU-J l jJJj J~$ ajjj^I yll ol>jil jl ^jUdl LgS"y Ujxp <^1 tU*-^ y oJlS" 

* f > c ***** 

Sup JjlJ yJl ^ly-^l Ij^vjJ j jl Oj^xUJI oJu& UUI y ,y?jVl (^i aL>jWI 

j| cdJJUj .<jyu*Jl Cjh^. C-JtS" US" Uly U^>^j cUyUl ^j\xUl ^y (jv^h 

Jl>~I ,y aJU® oly y j^SsJJ «oUaJLi)) ^Xa3 jl ^Ux^J Uy>» ^Uaxll U*ly 

e- * c 

y ^jv*>b SJp J^s jl l>iu?lj ULl .yjJiUl 0y)l oU -U^*j y AjjUil 

c — # # 

yli ilw^pl ^Jjlib cO^I a*1p ^*"U ^ w U” Ubu* b)^^Jl jlS" ^jLwJi 

u* 


jl c3UxS"l £* \ ^ o ^ Ip y y! ob)l aJUI aj yx*j y y^l jUUJ 
jUUl jfy oU-y U^Aj yU 3jly- A^-y ^up <_£jlyU ^UbNL jj^JI 

C-^U y* £y c jaaSnJI jUrjajVl y« 3y*U U y ^U*UVl IUs> jt JUU .jjliail 
^U>- ^ULaxU UU" A) jl <*y-sUl y .jj^Jl cUilj yJI AjJ-Jl 3jl^>JLl 

d>-US" a]L>* .I*a^- IjU-^ ct*-U“ lUi-Ux® jlT jl >Axj Us^^Jl Sxlll j^^ Ljjj jl ^pUJj| 
jl yjJ N olJ aJU- y ^jU jj^Jl jl aUU>- .oUl aJU-I aj^Us y U*J^- N 
<Jli jl *\*j IU jxp jfiiM yU-l C(Jl>t^ o^Uli j^xU.1 i> s^'l 
aJ jU jy - W.- ONl U-jJj^w»»j^Jl .jyz^A jj^JI jl 

,A : jXj1j jaP AjIU dU^ jjUxj 4 jUjSIjI y 3^Jj>t>» AjIJu 

y 0 U^I U^J jlS" S^lllj jUjjlj jl^ll jl 3^Ssi ?, jll 
y bJwP jU cy^lil y yljjUJl j^JL UiU aUU-I Jxp singularity Uby 
cSl ( ii _5^ :: ' jUjIj'VI <*—(^Ul b Ai$Llv4 iiU> Jtyb . jJJi jP ^»*>tXwww jUlVl 

t ^ « 

jUuN! jyj jl LSbf ajV cjVl y JlyJl Uu^ ajJj l—><j cJU 

Ujfc J^i ,U^JI oUiU y . SxIp - JU-I yi US" cUi 6i> y (^1 ^Jl ^UOl 
~Up ^^jUll jyly CblS" bU tk.wi UwUv. jaJ>JI jUtjsj^yi jl yxj 

L5^ 14 !i b .yjljiil jJU J*>U- y ^U jj^ jl V 4AJbyil 

.^IsjUll S^-^l 1^ (*U jl jJJi 4 j~£vJ l jbxiiVl 



$ jui^aJt jb^l ali\ u-<jLtu JA 

Vm « V ♦ ♦ « W 


cpl*Ji j-* aU ^Ul 

. # 

a*jj Juxi ^lijjil JuxaJl a£jj Pyrotechnic ajjL5 

^a IgjLj - dj^^aJl aJA tJaJ-l .^ 5 j*Ji JaUjJ ^-Jo>*j dJJi 

Jl <jjb>- jfhb ^ cLjIj . Juij? c£j-^* J^" ^ 

* St fi 

i<i^ br jA ^^jii ^ ^jr 4 ^ {J? >b«»»p Jjao 

qa OjSsj jl N j^jc^\ I Ja Jil j^S sJ aUI jbsia^tJU^I f b» 

.4jjj*s iw^ 43 *!Ap Jt>b>- 

jJI Oybu» (J^-j Usaj_ijJI ^bj^iJl ^JIp IgJjbJ oJa Sj^Sviil aJLSCjx* 

I _ Lo 1 /*UQ C aLo^"" b ii ^yi Op-'* bS"* i w .flJ^' /4 J aU 1 ^fo An»*^<v) I 

J>«,igfl)l (w^Svj V biJj^ jl UbC)) .ol^J ^i>- oiJo JuJLj ^9 oj^ a3 - 

aUI OjJji JwLj ^ll k_*o>cj dJJjS*j .jt^wvolJb Jl ^^>-^1 ^Ju cJj'Vl 

Jj jJ-l IJA ^ 0 ^>- jl Cj~SsJl jUtiiVl jj>Jj>- ^Lp j^2j l^jl jjJliM ^1 p 

Ji^j jl^il ^JS" 'jfhU ^Ip 4jjJi AjJj tL^r^b Jj .^bA J^Lio 

,(l)((^Jflj olJ~b JjTj jJUxS" djji :oUjJi 

aUI jUl2>tJUA.i ^ hj>-y iiL^j, A^bA SwlP libA (,JA jj\ O^SCiv* ^ JjxX 

£ it f 

jl j/' 4 ^' 4 iji^ t ^ i * ,<2 >^1 ^ .^jaSoI 

dJA ^il Aj>-b>“ A; JJ-wvwJ wJ*Jj» J^jj cJ^sjl jLa aJJI 

(<L*fb'J?aJl jAiji^ii ^Ijji ^-ooi- A^^V/ Jl^Jj>tJ^I .’UplUI 

tijlJ-l i£j2i\ Ja^ ^JaT jl .i—jTlj^Jl <S^j^>-j ajJdlj 



^ f ^ 

j+gj /ill cj^Ll^-Vl j~~j izl LtfJ ijjj+g V Jo\jj LgJl itwjaii 

?yi ji^-yi <jji 

t- 

tU** cjlj~JJb ^Ja JUJU JS' j^^iS £^Joju~j Y jJJs- jj 'y°J^ 

,3LJ-l J^l dj~ yJU~ pjb jj jZ*j - jLtll jL^> ^ip - Vy5^Yl ^L^Y/ 

V ^yV y ciXte ( y^J y**J J JJl Ol J& jiljl yjj :+tetMI 

£ ~ ft 

JUJl ^JsJU+sJ J aJq^- Aj I J^" ^ LqJ& Y/ ^// jfJU* U>J ^ J IS" ^^ 

^>Jj& jl ~l*U .aJJI lj&j+«vJZj jl Aj>- Jl jl ( L&j^JU jl AJi*>- ^y 

((iS^ljAZfl aJJ)) jl yj^Jl J*& d)l dXJs- jJJJJ .SjJ& £yjJl y* aJJI Jy~j J (J*Jl 

• J^d~j <^J*dl Ja y*jJl yJ^S LoJvjj • JJJ 0 J'J! <jJ^ j^ 

Ja>! y* 6 A^JaJi y&ijJzJi yUj J& J aJSsLl* (Jtjl Y ( L^>J>tJ UU 

_ j Y ) LjI y<J .y+^sJJ a**a> Ij Sjy>- aj Ltc jI jI i-yyp I y^j * & ^J~ ^ 

cyjj! jb^yi ’.3*x*>-jJi SyzxjtJl yy^ L #y LjjJ jCA ,fJ ^yJl aX>- ji,! 

i & e 

y& Aj y2Jjjd! ^Sj i£jJi Aa+JoJI ^J^ 3 ** (jl Ijjl lS*^ 

£ ~ 

.Aj^yi Sj^tjzji 3 »-La 

t +JLJi ^ji os^Ly> <-i j*j2Zj Jl £^u~j aJJI jl a ysi y jl y>- jJjJ ly*jll 

[*Lc ^jdi>e^» jL>s^ jA ^JLdl jJJjJ ylgjl ^/U^Y/ jl Yj (aJLI>- y jl Jaj ybjjj! 

* £ C 

. /jy>- jA pJlxJl ijJJ-2 £*-?*A*^ b)l *X*J (A^JrzlS jJbijJsj! yfr 

^Ljj+,<asll (jJjjifi' (aJJI jy >-y jU’ , yU yyz! ^jL^I dJjjJ y^t ^ b* y^b .'U^tii/ 

Ijj&j .ijyJ^yi ^ip Ij^jzS ( j~-J ajJ , yjpj*' ?yj^jAJ j£> «jjSJl yl>- aJJI jl)) J2j& 
JjJj>rS yjl 3 jJLJ jJJj jj£j aJJI l-JJau Jsul» jjj Y (y*Jf y* ULc <Jb>- ^>U 3 jjt Jj-aJI 
yZAJ ^ j^^Jjl .aJ^jJI &jjb y* ! jjjk2 <J jj ,jj£j! 

yJl Occam razor flS'jl ysl* a^ yt JUS" yJl .(aJJI) y+l^ J%z y> J^i 

~C>-I JLhi I AjJ JjJjJ J' -SJj Jl i jlc- aJJI JjJ y2*j y*jS 

?aJJI (jJj>- yJ! U JL^I <jY \jJajsiA 

£ £ 

i jJ aJ Y (J j>-jj jl Ly>*jj i(JJJjJ ^yrj J *jjb>- Jj ^b>zj Y aJJI :yojll 

•j>-l jJ~ •ZJbjs 

(jJa yli .jjL>- Jj {rb>*j Y jJJl jl LjOjI zjl jJJj J£ yS^J ,’J^tJll 

n * 





JLjL* 


* £ 

01 jj <u ^jjj^jzJi y/ jj j^i 

.(j jSsJI ^ip yhdl dJJ-i yJ^ D/ jl^CaYL _ azL>L~j 


l 24*~j /iti .yjJ yd I 4*S\£l - LJLp _ zUJaJI ao cJ^S^Is JSC ’y°J^^ 

Ji^> llUa jY fjJJi oilsU Jajv /ilij .o(p L^ixi jUi; oiU-/ jY ?*-***>- 

lyi^P JJlJL^S Jj . IjSIaj y»jJi _ jlS^ll 0 Y ?'(Jbv /ilij . oiL>&iJ 

£ * £ 0 — 
4^?L>- c Aj <SaIJj ydJl £^dtdf ’^r > ~J^ c—£ LoP y ^/ Li?yP £^>-L 

e. & i £ £ 

y^lj (pL^J ^ y* * ^ aJJ\ y*.,^ ^cXv*> / L*i^L*P y+AJ id^J I^Led& ,|<*L-4^>-Y/ J? 

. C)^^d! y*A * *J)J ^y Lfi^P 

L ^Jj yJ^aZj J) oJp if<_)/ :<ydx^> y>! dJJj ySO !ai :+u*JJU 

Aa^JsI! Z* Jgj4*wJ djj^ ^JJij 4JbjJ~l Cj L jjadli . La Jjbd ydl J 'iflaJ-l y* yS'l 

^jlwwv ^ip - OO L-L/ 4 j yj?X£ . 4 J 2 J /^ll / ^*P / Id ^(p O l#J y 4 

^jiaj cdJdd ^Jj ULyVi .jsoJiJl *6’j>- yjj jjd~!j *lLI uy. y^ypjl - (Jitll 
£ 

LJsj! aJ^jj . SJjJj>- jj&IjM> ^yrj J*JJ Jd* cZjIjs* ol jLy-L pLJLSI oL jli'Ji 

" * 

^jCi . ii A^L^Jl 4-Slj lSaLI^aJI AJJj y&„+,<2j *ufiy>-J U?J^P 

oil (Jt>* j* 5j£ yu <5’Mp j-t-jjtT o YjU^> 4P j^j>^ 3 pjj (,oSa oit>-/ i/L>- 

.pL^Y/ Jo^yJI lyh&J i£Jj> of/ yLh-Aj 4jyJ^Jl .ioUU aa^ 

C—*Xp/^jaJ/ I^tjZJ Y I y^^JLxJ O^J I I aUI CAjyljsJ^ij 

0j2 4j/j ^>a cAyLyj SJjifiJ O-vw jL>-Jj yJL>- c+Jl*Jl ^Jl LjyJaJ la++~~3 y£- \js*fijj 

Otx^* ^JLa ij .Lj^ <~yyd) jix^l /y Lllxjc* AJLyl? y Y /UIs .y^uv 

iy*^-1 . 4-v^ L ■>, < I ^\JI y***^\}i yi^x-£j*^/f £4*y^L^* aJJ a^s ^y*x .**j 

yjlyb pj U c^yy r >- y^^jv yl ^<-XJL> j y ^jdijv ((cy^l y^ ^JJ/ <jL>) ^J^aJi 

IJj£> ^J\ yd! yzjL^jL) L* ~ Jtdl jL^ l ^1p - '—dl £yl! Jjyj . aJ^£2j2j aJ L 

•^! yJJI AlSy <jjdOl Ijllj cOjdOl LaJL>- ^jLio a3Jjj caJJ( 
£ £ £ * £ 

U i^lll LLa ^j^J d)! - l£ j! ^^*>y - !>L/j ^-l£t <j/ »U?^7 y /ij cyL^y-L 

t* £ Jt & ^ ^ 

Lfi»^P ! ’"^r! ^yLl* ItJ^xJ^ ijli C lJ ^jSd I yi^*~ A^Jiyd L 1*^2j2j L^?yP 

& £ & £ 

.IJl$JT JJ lyrjj jtr>U <jTj/ Y ^IpLiJ ^t5"/j a1?L~jj 

. i! ^ 

^£f y*«£JI jU*^jY/ c—-wwv jl yd dJj'd J~X>- £y*L* y> yLasy (dJJi ^ **y*J^ 



(^yu*** j AiAA*JL> tS' jjSOl Jyai ^jLj* O V jl3+,<3** dJ^l Cyl^Jl (J \j>xy* £-JL>- 

. ILoS* j$\ ^ 1 , .._^ I 

aLa>S aUI JuJI jl as^ jjSCfl j y>-j JJI jl Jjsi! 

^ La jJ^sjj _ Li 4^+jJb _ jjf* jl La jj^J jl ^J*~4 CL^jlJslI AjL^J .A^ti 

£ 

. £r Lv*' ^ / dLpA L^ 

^A^>“ . 4-JlLl jl^Ll ILa ^9 l!p> j*) I 0 \j\ja3 

jjSvll jSLiJ! iULw^j jl £^il ^Lp jtS"' lil I- 4 !^a 

.IpUI J5\ j~~Jl> ye <L^i jl ^1 caJ^p ^Js' yt L5 yi I Jl>.| jj^ 2 ujIp 

4Ap^JaU lSjl>- *^Ip jl <u!p j^j ^ t <~~iy c^j kJt^ 


J > # # 

cAjli <Jj jl j^^JJ l*«-o.^^ djl^>j ^ ^ ljj-i>" jjj .^Ijj^Ljl jy^ jjl>ti> 

#* 

. Li^ $^*2 [J^ ^^Lil j*UI I La olf ty*jj to^^LuJl jJ^>- ^LJI 



0 >» * 4 ^ 


J^L jLp- ^LObdl Ol I«Aj tobtJl aJU-1 aj J^2j o 

oiijUii jbloo ^ji o^bJi ol 01 lo f-jii ApLb^Lb . o^^i 

0£jL ^bjlj CjlSsiSj jUjJl £jA L^La* Ol jl C^uili^ll 4 -jLjJ^I 

c^s^nij j ojj jis^yij oi !4jju aoisCo jlapi ^ /j ,j*jl*ji ^ji>- 

.4jby ^ jyrLL* JbLio jJ 

a1^*Iv» <J‘LsLp Aja-ftJ ^*-^1 L5^"^ tl-Lfe ^J^-y^LL {jP J*^l 

_ o^Ip _ j~*j IJ^Aj <.^\jy& 0j2 _ JwLj Lob" _ Jl>* Ji ^bvJl jL>tJijNl oi 

.^joI^SsJI bJOlSso* j JU- 4jI Jp ^jb3 .^Lj-iJI J^rJljiJ lOaSL* 

c-^l^OJl ^ip — G^lp" _ ^Jjl^^jl ij}** i^** J/tfl ^Jwy^Jljl ^3 y - j*s* Lo»^s3 

£ > ^ ^ 

^Lwwk^^^O A^vwfcvvl L b....... < !l^^sjl L*3 . 0 ^ - * - 11 4j^j*\jl *'j^' J*3 cObb/lj 

(_^ bjl L$J A^^ja J I ^<Ap l<A^« ^Jjl^^sJl $,L^^3 c- 0*3 ^3 ol ^b" wVj . d 

ax0?1>- (aSUoSI jl c^iljJl c jlbsll J^) ^bUJ aLULSI oL^SsJl 01 .o^U>« 

jtJlxJl Ol ^*-> J-iill ^^Ip 3jJ bJl cL^o-;3 cL~j>- L^j ^uiil j^blc V oLJuiO 

- « 

^ ^Li^l ol jLp lindeterministic^j-o- ^ microworld 

U-boi r 5 ^ J^l^b^l Ob oOJjJj .0/31 ijJl <_~*L aJJI • ■sJts^Jl IJu* 

^pIxOj^I JJj>ti]l J^®) J^wb>“ JLoj^I Ol a-® .L$J iOL- i^L-w-L Jbv-Oo 

^»J ;4ijy^ ^P 5 ^Jl>c-4 ^ aOLo^J aJ^aII A^c-jJl CAjjjflJl (Ajji SljJ 

Jl ^ p 

oV aLIS ^p ljull O^w^ 

^Jbd y>J' 0j-Jl>w® Ob cA^t-jJlj Ci-**,Jl 0^ Jfljl^JI cbU-O 5 } J*!!>Lp (j-*- 9 



aJL y? Jp yy*Jl y^v«l b* 13U . Jyxll |u^l aISCjLc iayJ aJL2.s aaj J& 

Oybsj yi AjJJP 4jt-^5lyXll yAuLbjJ Aj>ty£ $.*)l /jfi }j >-yJl ^Jj, ^yb (jl l) yb\b 

^yp J^X>- /v» yNl b Jjal U 131 c^£y>-l oU>o .AJbyiJl <yJljiJJ <jy>~ iiUA 

p # 

AJbydll ^0 j5uJ ^y IjJjjl JJ-gjgll jU <*^yS ybyi 

.jJka&W |*P>ly^jl ^Jlp ^ cL*t£ cpLyl jyi _ y*yil (Jlyb c£yAP j4r x2 ’ i 

^_JL>o ( y"' ax~1aJJ JSjL>- Jxs a^- jJI ^jA >XijA ^11 ^U>o ^1 p-xJiy^Jl £.byi ^JIp 

ci^bxs Ujlp axJL* iob* d-bl^- tali j*~jij jl ^jA 1 oyyyll b)y^>li 
b)i 0y^Jl ^lp AjAj^Lu Jjp yiby^-ll dJdl^y Aj>B»y^ Jp - Ixb? — lJufe 

s# 

aj^J aj jutaaij yxil Jptaii yp talc ^lajJl y2x*3 , ^yjta-i ^**J Ibjb 

yxlb jJbcil IjuU d~>- y* ^^p aJjLswI ±SL& caIST jyxJI ^^Ip ajj 3 Oyo oby>- 
y^bytaJl yaxj J^ta- y£3 . Ayjibl y Aw^UjJl olpytayil ysxo Jsyyil 

y ^ol b? caJU-I abj* y ; *-Jta J^>-*a ^jJajJI tal^l^b ol ^j^y*jil 

. ((Iy^J 1 b>-y^y^'*' ^ )) ^y^y® 


iliLL& jlta"* cb<-X>- ^yj^<ll ytar-AJ^I -L>~! ^ ta ta| Ajl y-A ^Jo Iy^il Lc>*yjy^-^ e^ jj*A 

Ol i—iy^liJl e>X& ®lby C-*£-*i .OjJtv? ^UjI UaxJ2J^> jl5*" aJ jy^sJl (j^J 
AyyJ 1 ^Jp ^Jy® l ^&*&i ^yll cpbbjbjJl a^?L>- ca>»La Ay^jbl^P 

. 0 fi £ f 

0} .Ajyio yyb Oy^sil $.ypjy Ayj ^ip Ia yp Ij-Jb Lfl jlT 0^ Jo*V C^y^Ajjl^J 
. # # 

4<b»l& C-^13^ Ayj^SsJl ^cj billy .Ayajjl Ay^bl (^JJj yi* ljyy>sj Usl^^o IjLww^>- 


2Jbbl oAa C^Jj^-y wLfli . r T" y^b ^yl ^ * y ^ i ^yl ^ « S^iil AiliS^ O-’l^ b»JjP 

jLtj.tr ^b y' * Oy53l ^Ia2 jl5" Ujjp ciJb tr ^yA^b ^ * Jy pby^AJ 
^vsS'U ^-w^b Ly~v*> AiliSOly y^jil di-ldS^y tbJj'Aj S U AiliS^ yxb ^UyVl 0^ll 

.^pjlyS3l Aj y3J ^-b^ly db*>b 


jbjjblll ylj^Xa 


Jb>^» 'Js' t^ybjyjl jjbbl (fuzzouf) ^ Vy^' 

^jlaZv*0 . 0b«jJl - jl^il AXcJbj ybcj y>-L^ yJJ ^yAl dJ^y^wy^oUlyJl 


^ ^ )i y2ib ^yl ^ * A-bj AiUl tj* y^ly^Jl ObbjJJ 3J_A>LtsjJ Oyjbjyll 

e .... c 11 

^il y* Jp' J>J> oblUl .Y 1 ^ » jiJ-y iujl Jj 


11 



'vC 2 JaJISv* <UjLL>- j<w? 

.A; b Ob^jl - jl^Ll Jp Ij^jl s»pLij<Uji ^ 

c SS= tf 

jl^il j\j <uUl ^UjI J\ jJJL> jl bj (^jjj^2 Jl cjUi OA>cj U^U" 

J^-lj -X*^ 4 -j*!Aj .iUL jLSvil (j£j> jl t^JUaj ‘Uj^wjJl 4jJiJU . jbjJlj 

Jjf jlSslI ^JLj *X^>-^JI JrJ\ ^Jp^ .<3w\j>-^« ^Ixj^fl ^pLj jbj - jl^* 4 a 

JSjliJl jl wLj . <U>JI Ub>- J U^JLo J^vv^jJl J 4j UU ( jJj . jUjJl ^P LjLjJ 

ah^iUl oLLSsJl jjj*^ ^LJL 4 J . aUJ\J l OLUJU Alb- J ^ysOj Lo-^JuJ 
jL) ,^1p 4_Ji3^Lj i*X«^-9 JJ^ ,0 ja*o jl jl^**^L jb^jl^ 

ol^sll - jUjJi ^U a^UI o^Ux^Nl ^LvJ- jlSO'VL ^xJl a^> dl 

,4PjjUl 


? S { . p 

_ jbjJJ ^ LaJw*“ I 1 A^Ul Ol 0>«-X>*J ^xi C A^A ^-obOl ijU^oUl oA^J 

tJ>jL& y* J^L>- _x&J ^pLj L *^^- 4 j Jkj ^ a 3jt^ll 

J ,lwX>- JLil jjSU J oJjL-v C~jlU ^—^JUl jJJj Jjwb>tJlj jl ^JuS^jIa /yL^j 

. J! 

( j^>J Jjlp iJlJ l*-LP twij.-UP c^Uol jUojJ^I abfL> J UU- o^^Jl LUi-J' bl 

c * 0 . 

.OjaUL IwLj U Jr b Ux^ jU t aj jUI AJbjJl cUb"" oU*~j>- bJ»*j Jj>-1 j 

jl jVl Up 4 jb,jjl _ jl^il J^l ^ J*Udl ^ NjlJ . jlC Jl JpJL j*J\ Ijlj 

_^9 . An^*i< hA»»^ I c 0 I jJ-5 ^ I J 1 ^^*^ I c^***^*^ ^ ^ I ^ gP Ij^j c) jj 


^\ 4 


AAjl^ 


j^SvJI J jir ^lj .JlSo^l ^ Jl^J^/ tj- 4 

^uS^jlfcj JjU .A^t.j^-sUI aJJI jU>“I aUIjxp U-J ^4 y«l IU^9 JxiJl 

£ £ 

.Aws^Ijj 4iljl J^ pU ( >> 5 X J ::? ^UpJ^ jU>-L 

ol jr^ *■ ^ ^I cb>»^IwXoi^ cjl tj"^ 

^yMjA jUjil J t jUjJl _ jlSsil Jjs aUaJ .Li j>- pj } yai\ UpL 

dLfL ^^lilj jSLtjl Jpl oLfL jUi^Ul ji J^LiJl Joj I) Uil jl^ilj L^j^p 

.^1 


n ^ 




JLJLa jjlj .(-jifl! j^LajJI .^jl^Lft.ll _ ^LojJJ ^jLaj 

ia^-llj Jja 6j^Jj Aja^j ^jl5v a 11 JIaj (J5LuJ1 { y .^jI^aII 

&jj jJs^a ^-*-°) (j^-S-aJI yi <C1jLj Aiajftj Jj-oa (_£J^-o*JI 

^ jJb c^USvJl A>*jup ^1p -sIjvI 4^jjI Jjj: JL^ 1 ! /f* l)I Lc /^SsJ 

e. ** s. 

.A^LvNl -UUjJI $.lJoV c 31S^ oL^ii Ijp 

JflL>- C 3 Jo-I^ 4-wL^j aJ <2^- ^y JulC A^Jidl A*J^9 l)| 

>Xaj IAA ^Juj>sJ JwJiii z^ 4 .A^sl*X* A»L^jl ^y ^9 4 J 2 JIJ 

cfjUJl -L>o Jjb^) . L^Jp oLi^Jt ^LJLll ^ill JSj^Jl <J/* a- 5 **-^-^ Jp 

#S ** s » C 

Iy«l oLJUjJ! 0 Jl^j ^iJLSl 


<LJl^j^! JSjjJi Cj* i^l jL®j]lj jlSvil o\^ ISj 

yj\ j£j pj I SI .y^i L*-^" jUjjl _ Ol£il aJp JiC JSLxJI \jjt J>-l 

iJjL^Nl y U jl 5 v» y JbL^t-* ^>- J^sJxU 0/; jl Jj'y Ajls t^s^lil ^9 li?L>^ 

Jo~ L/2jI aJ C)j£j *AS j . I* O^* 4 ^9 ^A9i i, 9 ^Lj £_)ai £^ll ^JaJL*-wj 

5 -aVi J*>ii oJu* j\ 0^1 ^J) .^u^i j^ji jip jjut ^s> ji 

jlSvli Ajjtf 4*ii9 0 aJU^I viJUj ^A9 .(^o JiSs^iJl ^9 4j>-ydl 

(^U*JI J^}\ y jj^Ji ijljj aJ 1 x^» 0U2J- ^9 

.((^jUl i-jj}a}\ 




11 A_4jLiol jJd)1 ^jirTl 11 ij ^JL^^aJI 6J-A JoC. 

j-xcj Ijj ja^ 0,3^ J-5 ^jLSLftll ^jl g-VMnil {jj* Jjl ^l£ ,v—sLU^H <uL$J> 

A_LLi 4 _x^.jJj^oulo^S <Lxu£» jij <L>J^» 6»1 aj ‘Unbounded XL^o 

Jj-o 4 -k Q ^ u-flj JiLk. Laj J^uo 6 J-UJ l_Ui lIjJlIC jjj 6 A_ijI£La| ^jl . jlil^MJ 

. A_jl^la.m 1 iJ^ujul) 



“V JlfJI 

- J liU I e_&L Ij-A Jix-aljj . ^ -L j a JaA <jjJ ljJ^~o djI-O-M ^2 

JuJjlj Q U^\J> <Lc A_ la - ^ J di^^ ^li-AA ^^iil J-IaLa .Ajtl jU>m| J^IIi ^^lr. 

.6 J>\j 

ji ^Jj>^ l g,!?*■>*» 3jjlwb 0^1 JuX 

tgJxi cLfL>tJ ^JJI Hypersphere ^-vj *\ju\ a;M; 3^1 

UliT O^Jj>x^ L>t>J 

t~L o^JU Alii: d)l (^*UI 0 $>\£ J l>o| j^\ <fc_^jJLio 

nv 



jjSsJl Lj* j y^*** tJl Lcj .^j)I jJco jl jj^sJI 

JJl! .^JjL>iN| ^jA jiiilj ]olAS> t^jLJl ("£'jJUJi 

^IjaSI £jA ^wL*jd,i JtJuJ A^id f**J* A^jy>t^ 0^1 AjI^Ja-^VI 

(V J^J!) 



— ^l-e»^ Jlr. ^_lc aJuj-cG ^jLS-aVLj ^J^-ouluJJ-aj ‘Lviii , JJaLo 
JjUli Jajj^Jl Aa 5 .Jajj^-a ^1 A J^JI Aji^ia^VI O^ 

jUo^l Cjlj jp! jJ ^jVI ijJb Jo^^^-oJl ^>-JX. A-JLs I jJaLLo . jai&II jL=w^jVI Aoulj^i 

.^£l ^jL£LaJI ^jl ^lc JJSiuj 


0^ ^ L^wwwsJ Ij o Lw 4 ^*'i^ a^> 1 ^^5 L»ww«j I o^ a»wi.^^3 

0^-^-^ £^>-Ia 11 A-o3 JkiC LoJ^J .oApIaJI «~\JP 5wL>-1^ aJaAj ^j| ( ^m^2J 

.J5^ jWtAjl ^ jUj]lj 


^ j j l$J I ^<ap (j! ^' ^»p^Ji 

^ s* ** 

^Ip 5-^jJl cUJi A*£>U wLfc^*Jj .^-*j! U LfcW ^'Jyj Ojji -UP oJj>cj 

* C C V 

^ 1 jij-x; ol - Jj* JJi - £p jUj J;jU riy ^ ( j>J JiJI ^o^Jl 


o/Jl > •»/ eJW2^> aIaA Jw^UvJ <jU*>- A J^UJl ^ AlJJ AA*^,UJl 

J^S-Luo a^SsJ ca>^jlJI ^wjjliilj ijj>- ^ * ^Su^Ui J^UJi y* 

^jliM IwXA 0 j£]\ ^JwaJ c 3 .Aj^ j$ a]aAj AjjUll oL^a 

.^wLoJ^il 0j^U ^>-^^SvJi ^iP jjJg^li o^lxxll AA>jJaJL 



cJ^P^ ^'1 ljJju^P J r *jJl jy^i tOjSOl (_JW2J ^IaxIVI jj^3 (_£^l*Jl 
JLaj^I A|j g ja; C^P (^Ajl jl^ll ^jP ‘r^y^Py> Loljjj J^J?j 

e •* ^ ^ / 

(#') ^ -k^ .„-> yb ^jjiiJlj IXj ^l*jJI A*JU . LSblUljj s^JlIj^*^ £j?jJI 
^ > * « # - 

ljlSs» IJwft Jj-C .^Aaj aJj LasI Lu j£o y>^ ji o^SOI ^Ju^2 j fiJlplS Jij .(La®I 

jlSslI ^Jl jUjJl y* JUjj^l jl ,A?4 j C5^jj c/* A*Jl 

jJJS yt- j^> .J^-flll wLp oL>* 3 Ail AaI*j jl ^*j>kjj iy>*jjJ5 Jljjjl jJt> 

cJw2J ^JPJj toAo Ol^il ^j- 4 L^xJjwU jl J^illl jlSv^L C(_£j>"l AA> 

^»j .^Lgj^l ^ ^wUjo M aJ| J?j^I Jpb L^jjj o^Jl 

iJbJu^l ^9 A-jL>ti AjIJo C^jJl ^ Ai i . > ((^jl aJaJ-)) ilbjfc ^ jJJi 

. tfcjUj ^ Jij jy^ I jL>olj^/l 



A J££JI 

JA V J ^.fJ I ia4 _oJ A-JjjJI aJ-A .(^Jan jjJ 4 -AjJa. 

.(J 5L ui l l SjaLS l jAj ^j-ajJI ^-uj^IS j iaA^LLo <L>! j_» V .cjjJa 

L^-lS ^JLO J ALijJaJI ^_A 6J-A j£J <^jVI a In-^ 111 jJlLo jAjlJ p Cj, w 11 

Jlj^ ^ j>-OJI u I o-* <LoLa!j 6 j, i^-a <LaI j-> LLa j^.^j V -Artifact J^iuJl 

.(^ual-AjI ^_fl iJl 

Ju^>l l^jt o^Jl oJpli jl jUxp^/I ^[S/L* ^1 O^j AS 

Cij^^Jl ^cJa^JI y* tj?r jy^ lA^ jl ^ji .j^Jl 

c vi s * c 

AjI 2 (J}\ cAjJL-* s^ 4 A^ja-^ Jp ^Jl J^IaJI _ jl 4 jLJL>tlJ 

A^»*sj Ij ^ iA^j oI SopISj .JlSJ-Vl y* J^l^ jb^ 4 ! A^-lv 3 L^jl ^ip a]aj2j 



L« 13 U . (3 1 L& U j^>~ ^ e ~' 4Jij jj2* \ 4 _ ^yS> l>- _ Lj 

C J 5 c . 

jLfc . b)kkl S*AplS ^-waJ y y>-' 4. <3 A; 0^ ^_^-5P ^ip" kdj I 4*ki ^ 

45 « > _ & 
.k^Jj4& y?j^Li l£Jj-^ ^jfl-wji L^S \s£ yJl 4jLykiJ 4 jL iv« La jk- y> ol 

f . c 

^J^i ^k~* jQ yykj l 5 ^ l ^ Convenge J*> 

- jL^Xa J^Skio - jtspj o! olkkklj .J>“\ jikk 4_^l ^UvoaJ yLj ^k"LaVl ©JJS> -Lp 

jljji ^jyPt^a 4-y3 y 4-lJ ^jLk-13^ 0*-^^ ^k^ ^ ^ (^ ^ 4»k^ 

# £ 

--H (jlj yd V .(^ilkl yliLSb L$J 43 *>\p V <Uw* ok&J 4y?jNl 

£ 

jkr^ y k^-y ^u ^k^ i' -^p yrbL* k^y Ji y 5 

,<U»J^Ji AJj\jy£ 4-j3 Jb jy~JJ N yk^ 4<J J ^}\J ySjJtll 

ya .yykl 4— > k *3 11 y ®.jk-P 5 ®J^“ J^xJ 4 k A J1 oJuk o^k" 

c4jlijku-l Jkkbx! (4j j» lyl i j^>\ yil) Sykl y 4 A jkLiJi y yykl 3^k^ iJwaj 

pjj^au bd .4j>tk-^-a 4j>tkv3 Ls>yiJj c4Jb)k«*Vl yp 4iLiJJi yy y 

4*3^k!l <_£l) y*jiJ Lpy bbL* dljj^pl La jl yfc 0 jSkJl *(0 jkktJJ^ LaL? 4 Jj3 

.^k*^ N J^Skio IjcjT Jjp kk^ ( 4 . 5 ^^^ 

£■ 

j* c^kJI ^yk-l ^kiiij cMencator kii^l J$ Jajl^>> o^j a7\3 

* C f 

^r k*k IklS^j -k>cJ ^JwL«*l> ^ck— 4p^" ^ k A 1 ^ 

. ^ f 

^5" LaLj2>-I ^iJI ^kU J^a3 ja 4*3^kJl (jkj ,iik& ^>*1 4*3 j jPj s &\ 

0 ! Jjj Uil .^Jj>^» Co - ordinate flk^ J^Lp ^ 4^*-uk' 

« a 

Sjk?T>» ^^>-! 4k^j 4*3-L>6^ ^Lk) ikjLp J 

L^S"” 4kjLkl ^k - ‘- - kali 4jlkl oJjsi ’s-k 7 k jkp 

a ? 

, LaLC 4 j^Lp 4k^j 4 ^Aa3 

,4l)^kJJ iiL& c^u5"jkj Jk;k^ j ;jl ok* AJLgJ! 

4^^111 ^k -iwb>^a ^ L)l ^ dkk cidJb!i 

pjL^J^I olijLLa ^1 p ^yL^vU ^ y 4 kjy ^ 4iilJjj ..kp^a 4 J 

yj 4 !/* - y J^vj - 4 j^* ^ .4ibl JlSC ajL^j aJ 

0 jkkJ 4^,1^^^^ dlk-l)) dkJ3 yp ^j-k"j 4 ^-ikj 0jj3 

.(o)((k^ 4 J ^ jl yb 




Li "j tLL^P jl&j JjjLfc AyjJ (_£jJl j^Jl y*\^2s* 

4 J jli" ajI y?j^jii jl Lhs^Li cajIjj aJ cLlS"* j^SAjl jl lill?)) 1 a* *jaS^jL& 
cl^ 3^ ^ ijr^ cL*U? Luii - <_£0j£\Ji jlS^ ti} ^jSsJ 

jJiJiJ A^jAb c jil (jl^ll L>3 .jlT aA^Lv^j Aj| IAjL^J jl AjIJj a] j^^o 

C v ^ 

jjl a^AJ i^U- 3La> <s*j J^l j^Ssi! jV y> JIjl^M AjL 

- Isham ^^ y\ki ^Jl LI .ajIjJI Jap ^LaAJ JjL^ jA^ J^p 

.^aS^jLfc _ ^Jjjl& aj ^JajJ 0 ^jl*ll a^IjJj fli Jwai _ ^ai^^il L>-^J j^k^c jS" 

y> aJjLI aJL^AJI AiaiJl oL* .^>-j jl dLi iiL& ca^^J^L^JI L^-Ul ( j^i)) 
jlSoVl 0 jjss ^SvJ ,(V)((l3ry>-Ja* aAS" ^^yAl J**j>o J^L - ®JL yi ^ycL? y^ 
. ((aSA>I JiCj Sj^Al JL-J Lgjl jJ-J SJjJjLI 

Vt tyjll ^ J_J OjJ DJLaJ y ^jTjU J»' (1)1 y fi-J\ y 

# f sf itf . , c C 

. L I LjL cl/^ j^^Al jl Aj ^JgjJl dL& jl 

C C C _ C 5* £ 

Jjfc dASi y& l# _fS^ jl Jd^l J& AJL>^JaJl .<u~Aj jA>- Jl5 j^SJI jl Ua2jI JjiiJI 

C * * ., g 

(^1 t^Ajga> ^ {Sy^***^ LA>"^ ^y****jL» ojU»JJ - ol^Al 0 / jl 

ol (^5^ ^JJ^ cdA-1 J^ ^ iillA JjJodL ^1 CA>-jbp 

c**c ~ * * s' s' 

Oi Uip\Jg.,:^lj ^aUI a^-IA-1 Oj)2 LvoAp O^^Al j^j>j o13v^^/1j 

C 0 * * * s' s' 

<^Jl& yj AjL>-'yi l)I Vl ?Ajli ^J^-lj LIS" 02y>-j aJLJ Lj^x>c-« tLJjca Lljij j3Lio j^Sdl 

^ sjt * t 

o^Jl Ly^ jj^Jl Jap! L ISU .((^^jj)) a^kISC -Ly^ll 

- J^j ^Ly^jLlI dAL ^yL ^1 ^ ?y aaL>- dASj ^y* tAJljj jl 

>L5 iLJl Ju/aiJl ^ AdiULw IL^i ?i^vwjt7 Lfl jl _ Lip 

jAi-L ^-s-yvil JJL*ii jl aJU-I L^LJl oljjiajl di^ ^sLad Jjfc 

V ^jjl ^]| ji^JI UL>- aAJI 5 ^3 jlapl V Jjly» oj 5"I L^i ?^Jl*JI 
x - # # _ * 
y* ^?A^L| t<ji^jwLA“l ^>^wii.l I . y^j^ ^ Aj>- I^jV cLI ^L-p 

Ajvoi*jl L^-^^sjl .Aa«jVl ^j^>- a^>-^Jl ^5 j^^3l £-Lj^ (3^ ^ J^ 

~ C tf 

((^^>-jil ^ll j^jjl L^jI (^Ap jLjJl _ jlsil jl £jAl ^Ap LIjJ J^j pJ cAjJjA-| 
j^o aLL^o ^ j^SsJl jl) jLjJl _ jlSsil j| £.^il J yij y jj>-VL . JlSoVl yA 
^-Jjl ^3^^Lil ^yio Lo ((A^ba aJ' l>y ji jJJj>- LgJ aJ^LI oijs>)) .(^is) 



t$ji 4 cjiliU SUlJ? l$J £^>- Ol ViUs>» :Ulim drees 

& c C 2 s 5* 

Ao-«3 . g-1 ^lp L$jl ^ i A£ j+p AJS-JL^zS* LojI. 2)) 4^oJ>“ 

jJl ^Jp ^jA ^JjJ3-l j y**-*'pA ^jA jJJ J jl CO J-& ^Jul^^Jl j>-oJ^>- 

s.jJ-1 OjLxpI jl^a^lj 4f.laJ! Ao^*> <W?L>. Cj%-UJI £« UlasLj ^xS"^l Ajl ^Jp ^xiU {j* 

f 

• (A)((5jjJaJl (j4> ^ Aa*c^ 

^ ^ i i^P y A jS j3“ 0 •JoO.A.wt^'* Aj. Jp * 1 1 0 w\»& J p h 1 aIJ 1 0 jy*P 

* * 

aJ|^>- j aJN 3^ ULJj 1 $jL£J Drees jJ c_3 jj-^^ • j^ 4 **^ ^'yJl 
ajIj 1j j^aJI j^^Ol JJ“cJo ^-«>■ ^*jp ^LJl j^^il L& Ixo ^31 

• «c£jjj-3))j ((^jl)) aJ 4 ” Jj* c aJJI ^>-j ^44“ 4^ 

Jjt> jl «? 0 j^)l J^jj iili)) JLvj jl $.jil ap14x 4 Jlj^U 

rj jr 4 ^^ 4*^1 IJ^ ^ ?((jJ:>JJ)) \s&ja jUjJl _ jlS^JJ ((^^j^l)) 
JA J\ /J^S Jaii fJJ^~j Jj J! N ja CJy Jlixil (J\ Ji 

C ** ** s* c 

jl Jp |JfiA4 jjljj** .5-^4 ^ Njj j*J ^ Jo-^sil 

jl ,Jp^ . Oj^J' jJJdJ ^J*ji)I .^^■"Ji £^jJi ^*3 j^^ii .jgjg>^ 

.((^^-jJjJsul jJ>-)) Drees <^4 Aa^~^j 3 3L& JJU 3l-bj .jjJaj jl <^>o Jsi]a3l 

J& >j>fc® .^-X)ijS^ Aj c_^w^Lj ^JLjS^jI^ _ Aj 4 ^ 

I Aj,A-Vwu3»j^ ^««\p Si - ^ ^aJ IjSsJ 1 ^.Lj^sl 

UjS"" jU oNL>ji>-I ^-LaJ ^juS^jLaj |J^j3 Jjp ^p{jj Jl aJ^VSv-^JIj .oLj^cj Njj 

f as= 

jj>-jj V 3L& jl .AjiJ- J5" Ju>“jj Ji lSjLJJ jJj>t/» j cbJot^ 

p p ^ 

L-i^-* Aj I 3jJ^>t^ A^,^ ji jl jJJj ^jA ^ Jj ^Jkl t jJj>*> j j£~*P JUx>-l 

. ((JJ L^o^JJ)) J ^yi ^oJJkl ^^-vJlxil Ua ^JP" jJJJj^ •OjS' j^Svj 


YY 



BJLjlIj qIC lidal 


4*^-4j }&J ^jfi' 1 i *'. ' - (J^sl cM ^lp 0^^- ^J-s^ <ll^v^Zv* 

*® * £ 

S-U^iJlj aJJI) ^jb5*" ^A3 .bjJij>- AiL>e-4 AjL^Uj Jl>-Jj b^*3 jI aJL^» 4jjA^“ 

J\ 0 ^Ij^J O'" £>Aj <-Xi Lc^ j^^Jl a^wq»^J 0 (1)1 S^^3 ^AiljiAJ^l 

^3 aa^ A^^O_/ll 5^Ss-aJl aO&j .^Ai^*^» UL$" ^-waJ Ajli cb>j>t^ 

A J^oJl 

t<UbJl A~-w*Ol Aj^JaJl £» .^buNl aOLj 4j>r «&*.&£ Jal£ Lj& jlfCi.1 

aJ^s^> Ab£" JJ-S^J (1)1 $,jil ^jgX^JJ cA-j^»tJL« LgJlS^J A>Jl^2 .jl obj& JcJ*^ 01 lliSv-C 
Vj *»^A 1 ^ t Ajs^O1 AJ*t,A^,^> 1 b b ? J j ^4 5 . ^O ^jOv^lv _jp A^jjJC A>r A «,ig) 1 ,^lp aI^LsIv* 
2^c, /all ^p ULC ^A>“ ^1 ^0 >Lj (^jL>tjl iijl jl bjA*j 0 -Aj>cJ jS .A-JCjdj 

p £ e. ? c 

»A3 1 A->r A<^l 1 1 jl [ ^ 1 C 0®0^ a L , 2 ^ _J*^ A^l-A^ /* y +*. £} +* jj-0 S-^^Ol 01 

.'id? ojJ j 


A^j 


iSL& 


ObbjjjJli .^ixjaJl j^SOl ^3 lA^S"" £3^0 

^4j>- _ kiJ^^Swj^SvjO 1^1 JU^* ^3 _ jl ^^*7 ^jjl^SsJl ^.bj^ AjaJ^il A-jljJu^Ji 

^3 J aISsJux^ jj& jl Ij cOl-b^il tOljjjJl Jliol 

Ji bJ jS" jl 5 ^3 AjjJi Linde ajjJJI ^^-j^il ^ybj^iJl Ul . jOjJl - olSCil s^U-jl 

JL>- C^>4a^vJ c jUjil _ jlS^ll /jA £apL ai5" caaj^L aJl oJ^j 

Ljajl LjjS"" ^jOb ^OJl ^^1 jjSOU .aJjO Oj^r 5 * - ! jj^ 5 UT .1 ljb>t-Ajl a] j0 

i a c 

I oijfc OJlT U liU . £aJj bl^Tl j!j»oA^b ^]a+~Sj 

Ajl £A c A-Jfcbl^ ^ jl jS 

ob05" j*L 


^ c- ;->- 




^ bj £ jl CA>tJ>L<^ 

.A^bjJ jl Ajlju aJ w ^J ^>j>t0lj .jNl Ljli 



^ p 

<U5 Aj^ *(J^"^ v9 L^' C£jj-aJJ (^WOj (A^A) 

.LgJ ^jP liLi ^U*“iw\Jl l-^J Apl-ai ^JS*" jl /y* |*P J\ ^1p 4oj*k AjsL^i/l <uLoP 

Jl 

^ « #f vfS'e*' 

LI^S^I -Ujj Ul jjSL jl Ljaj Ij^li Lj j5*" jl^ ti| L» l)2JLa 

^ + PA i wlaJ ?Aj ^jP liM Igjj5^ jl A)Jjij>ej jl 0 j-P*-* U ^-lUj ( / r ^l<JJ <y» 

lil jl ^pj\ JlSJ Aj^Jai £j?lj j^j tJlJ-wJI li* Alan Guth jNl 

aL& jlU .*>l*i ^jb>j _ ^jlSL» $. yo JJU SjS"* aSIJaJI //* & A**^ OiL^ 

- ^ ^ ^ ^ # £ 

^ * ,— *^^*^ ^ 1 ij L^ejIj I 0 ^ ^ *AA ^ wLo ^ ^ \ 

jjJL>- Jx^> AyUjJl _ Aylxil l;:a,lg:/a j-U> $.^xJi J^LiJ jl j& JpJp *j U c y»^f'I 

C£^Iiil jlSv* (^W 3 ^.,k?ijLjfc j^SvJ ^ *' cs r*J abj •*> ^5 jA>- 

3jaJ-I c<—^lUll ajI^J . OoL jSvJj £.ta3 yp~ Plas> ^Lil 

s* i# 

.djJj ^P ^k^pa^A \jjjS' £Tj*P} Aja^dJl jJJj cU«Lc 

£ ^ £ 

cpL/ 2X3L l^-Jj ■^^'L^j j-by A-JLj^»j>iJ ^Ay l-^-*! Aj^ jijl oLjk AyiLy ^p^JL 

«« Pi# 

jlUy^ ^uS"jLa JujU ^1 aj^* Cj* d b ‘dr 4 ^^ 

^*»jaJl lpLvL>p a>-^x)! /^* ^p\j a^LcII ap !jo 

C^wL>s^ Ia J&-& L5^" A^-l^o Jt (^<-Ui 

f. ^ # *s #= 

i>-U“ i]U^ ^1 .^s>r Jl^Jlo LLi Lw^ b&^^>*j N 

jJl i ^£' \bb ^/gAail Ijjfc Ajt^Lil A^jljJ-jjJl jlSsiVl ^p^ 5 !" 

^ij jj*o ^xJl iJljj^l ^jy 1 j-aJl oAfc . wLo^wb^a AyLj-i 

»C^ <_ b 2 ^ jj-L-l L5^ APf.bjyiSt 

s* c P 

^Xaj c^iidt IiOL>L^]l C^LjyiJl ^jyljij cAyLjyiSi jJt\jlz}\ ^ 

^IJb-xI^lj (jtJao ^a jjUJi jlSv^^/L jL J r lit jjjiili A-pi j*P~* 

aJp \^S" jfii |«Ja2^» <jl .L&.-b>“j A^a]g;ll A^S^ljit 

c P c 

J2AJ lil^ jtj J**)l\ jl ^UJjJl { jpJO j*Pj bpj ^k*ApXA ijJj^pj ZjyiPiS' 

(_£ y>Co jl LxJp ^=-v-L^Jl ^Pjj! \jjt ^pjcS . Ifl3^ 3Jy>-j LaJ aA-j^w* o_b>-lj ap j^j>t^» 

.$,LjyaJl ^jyljJ A^JaJ A3Jj 


VI 




<\ JSiJI 

s' ^ f 

fjJL Lui\j i-ijjjl .^JJLJ £>lj iljjJ ^ILa-a f VI jJ * »^> (jj& 

<jl ^jlv\ <t m c-jJaoJI <Lii Loj Sjjjiu <LajjL^JI cul£ Ijj .<L\_> jL^J! cJ^pG 

t ^-ujL_J « S j^JLJ ^ I Jjuu J .J JyUA*0 1 Jj t ^ XA U AI 

c-xSll! j^kjjLJ ciLkdl ^jS .J j-ujI 4_l$jJI j( j ]rTs I ^j-o .^6JjdJI 

** * * t SS 

. ^Lalxu^o I J J JljJ^J) ^jUI l.ji?>3t A J (JJaJ 1 LxLU 




lUIjJI J^aJl 

♦♦ 


jl AXP-UaX^xlj jU ijy\^ JapI l* !i| j^^Jl jl C —^ 

jJjl i— .««* lifj.5 OjT jl !a?w? ^S^l e^jJL^b jJJi JJLJ jl ,A**siJ 

^ P 

6-L& .j-ljJ-Jlll ^j\jl^5 £>» 4 jI ^ip 02yrj j^i j^ A5f-l>- ijLjfe J<*j 

b jb .^Jol^Svil g\jy>2 ^lp - ^A^'Vl ^lp “ A^hc-wUil 

{ jy\ UilS^j ^ jl .ljl»tp! wl>o o.i^>*j jU <jjjIl)^S ol 

jl^*L 01 s-U-UJl l»-Ji*^ <_£jjj .(Oj^JI (w«~.») l$JlS”j lajjJj ^Lj-aSI 

^ 0_^l ^1 ojJULI jfliU l«Jl ijJl^l oJla Jl *ilJJ oJl ^L-Vl 

£ <* 

<US C~$J L5^J AjI ^>-jwl! c^bxjl ^5 lwl>- fyfrA* J^jljiJI ^j^oL« 

jl £.lw\*^ IjjlS^j cj^yljiLil oJ-& ^J^lj a***!? cJ y*~ (j& Ijbs y j^bJl 

„ * * J £ £ 

A#^4 ob^-b 1*0 j~* UwLftJ j yJ >-jJ y*-*si jSsJlJ jj^bj^l j^>4 -^J L«l • ( ( ^ib )) l&jlJL> 
J<>CJ iili ! 0AiT jb AijLj ^gJdU^Jl ^]| Oolp tA-Jl^Jl Ojbvj J/jI^5 AjjJ^ju U» 

obufc y\j j^jl jS* C-JlS^ 1*1 jjSvobl y* Jjfc ^JJl J^LtJl (jyljilll 

^^jIj^aJI j^^Jl y& a! jc ^j * obj^ A>-^J 


ijjjlall (Ji^l 


j%-p jJl j^ip CL-3 j-vwL® jl |tJlp 4P^>0 ^ A^j;)ail JvijbJl ^y* jIjjli ^^->^9 j| 

^li y l^Jjl Nl 4 ba*. 4 :; ^J-*Jl <uib| 0 j jL^ OjIS** 3Ij^aJI jl y* 

vv 



dJlS"" £.UjJiJl 01 Jj*^Ai . J^Jj CxJlo jyjJL 4 JaJ y> c^cjjUSl 

y*jJ tj^SvJj J>*j>xj bjy>- U ZS .4s*l+zJ\j y> 45*0^1 ^yP 4-Jjl 0 

01 yy p-PyJl •^ , ^ J>t ^ IjU*v 4 *yo sJ^j>cj 42 Ju 4^j>-j7 Ol^*«Vlj 4 jL*j 

^Al^laJl ^_UpI 01 ^1 C£U<Aa)I 3jAL 13 IS*"" C^Uli^oI 

. L& jj-vJSj O-Py>-lj lL^j ^ ^■'U^U t|> * ? 44a>.,^ 11 

^JUJl OlT .ly>- ^1*J c y? 6 -^! igJIj t^-*jJl 4-gJlj c Jai\ 4_$Jl O J^rj 

. 3 JzSi 4j y 4 *a>~ OjLjIS^ 3j)g*,^ '<L^~ 

443jl^l y^> 4^ ^Lp Lib iSjl^. biajjZ* J^U- yy 4£Ji oUUj j<ryu 0^ 
y-oi jJUJI ^aP ^ Ul .li^ljJ&lj ij*^l\ UiL^lyil £^>- CS* 

4jjiU-lj cj»^I ^iJj ^jaSI yj ;$.LwO*!A] 4^1^ Ol j~*~ aJ 0l ^y^iaM 

. j! # ^ JS 

yyJ .Ia>-*V IyjI j jJy c 3ji ^ip 3^1 p ^wL>c^ l—*^j-w*< jI i^i <A*to 

djcjJ&Jl *-gi JaS . 4-0^JaJl dJu^j Uj^p *JUJl ^Jt J&3 yS\j 3I oliliill 

jl t3jj**Jj 4;^>t^ IgA* t^-ljjl jl 4^jy ,4 PjL^U (_£ ja! aS”" yc* 4^Ljf 

# « A 

LiL«J d)lT ^bjj&Jl j»JbJl 0l -Liupl -Lai - J j«ZS\ ^j <U/sb>- _ UliLaj Ul ^' ■/«•* 

r JUJ» jir L>• 5,/U.l 4^>-<_H->0jjsajJl ^A5 . 41 al_^ 0>1 IjJjl 0 vAa» 

* s c — 

pJiaA* j-Lj UT cijbjO $.L0^’ i^OlJjsJ C^JapI Jij . 4^^- 4 jJj 4 JL 4-JXj V 

# - c £ 

UJw>3 .^jJl ^x>- L5L (Jljj 0 ^>saJI 1 Jjts ylj .401 p 4aj^Iaj oJ-L^j LgJl 
l^ji 4iv?jJl 3^i L-i^ls* ijl jt C5^i 0^ 

* e. e. 

bjXiv« j) ;Lp-lj^ jl c^>«^ ^1 ^y^jJ ^UiJ 501 .(JU-iJl ^1 (^y^) 

^j^vLaJli . 4 JUJI y\ Teteology l~r jLj ^yo U jA ^yL^ oL^Ij 

W/ 0 ^ J ^ 4 ^ Jj^l J^4 ? iil ^_y OjSUJ 4^1 jjN1 4Jjj-v^ Ojjl (^jJl jia-^jl ^yljjjl 

I 1jL,^aS1 y* 

IjLOaII oOaj . 4 OUJI 4jjOa0!j 4 t jjL>J^ 4wAaJl c4jlfCjtJl 4 w2aJI c4j^Lll 4 -^AaJI 
oOOj 0a ^Jj^> ^yjl 4j^lll 4 w2a! 1 iibA ^jt ^Lo L>L^c 23 <JliU J^A>> /y 
<~yJ) c^jJl jSLtJl 4-JSv-wtJl 4 w2a] 1 Ul .JjaII ^Ijilj 5 .UJI 

^OsaII ij^lj .L^lSs-0 ^y S^lil l^-i ^yJl J^U*^Jl ^1 4Uu^Jl ^OsaJIj .^1 jil 4 J 

5» S* ** ** £ 

Ipj-s^ y» lL?,1?3x» J^oOUj Ji c-3wL^Jl IOa (Jj^« S.U Jl>- y& ,f,UJI y* 4jUJI <j\ iOUJl 

fi s# 

. 4 J Laij fbJl Ia»—-» 


YA 



US" aO C A *w» v »0 V^P A-wU^jL) 0 ^^J3J ^U*^4 ^Uv^>^ 1 0^ jt«P^1 p 

U ^/jSsj tAplil ^UONl aS"^ y>- UlJ . A*« Jflil 4 jI Jp A^-^jjj La >*j 

LUa^Jl aU-jSO lUU^j! ^jj>t» aJLJL^ ^ COlS" (,U/i ^Jl aS"( jJl y ^^*0 

0*^1 ^JL ^ y* : Jlili Jww-v- •J^"*’’ 01 jp> jl&\ oir ajl^ji 

LgJlSv* 0 ^ ^jij^iv*» aaL^I oljUJlj Jp a^x^JI ^LU^AJ ((^^LaJl jlSsih) 

e. 

.!jPr p-Uj 5 .UUI (3 y iS I^UJl y j£> 

cjIS" a^LjUH f,LuNl L)l ^^Ip Uili OlS" jS sjUI IwU ^Ji^a 

.^.Lvw^^l uUUj j, i^y***^ y^~ ^ ,, * / ** > 

.AjjA^-i ( j^ 1 j>jl! j^-a^i ^jjJi ou" |*Juji 

A 

a 111 ^^.Jl jy ^j .^U!i (^i aJL jU^ 6 -U £*iJ ajJ wv>-OU*^ colS" 

O’ji A-A3 AJP Jus^jUaj AaIp i ^P JJU*V* aJJI 1 Jufii jl Ifj .A«jjjOl ^LaA>» AjI ^lp 
yj\ ^jlU uj?L>- A^JaJi jl u>j olS^j .^-jlio ^Jp 

. # s c 

w ; U^ di*>U]l ijQ LUO ^j^sj 01 $.jil AplUiw»b OlS" >( ^0 ^y* j^* 

A . 

uujjiiii jj^vt jjU o^>- uls .j^ji^iJij a^j s<>^ cjis" a^x-UIj 
^ ij, j|j ^ LaJjp)) |A>-I^jl aJL ^AJ C U> L^JjJl 

A ~ #* ~ 

JS" ^5jS" OjjUJ U^gjLa J^- N UU cU-^j wU*ii ^- 6 “^ 

p p ^ p 

ji t^ljji -1 jl c^j^jUJl (J ^^ 5 Cj^ JoJU y»\ Ijw&j OjjUI 

c £ * C * 

^jA LM ajl^- ^jp .SjAaJI (^ 5 ^" ^y^y* Cj* ( 3 *^^“^ 

•0) {i ?y^j* 


^Uil ^ L)jSsj 01 ry* AxyUJi Jp A y>jjji* j\j o^UJl 

^voJ-aJi (j\ JjL LJ iSjjiJ .^1 j-y2 (^1 0 j^ 5 U^l ^OU^/ij A^^t^wUl L^wj Ji 

^1 L yg a Ji ^JUS! ^ ^ji^r AiJaJi il S-Ja^jVl Jjii ^pl)) JS ^jTyi Uy 

Ijjfc ^5 ^ AaaaUSI Aa^s- COlS" tJL>- 4jl ’^^0 (O^ 5 ^ L^Jj>cJL^! 


j ^a 'yJ j lLL j ^> aS^Ip AjcUaJL aJJI aS^P 4d^]iJi lii^5 4^jjUJl 

4 ^ Y V Y ^3 A^U^^*y 1 Q>\& 0^^ (0*^ * C ^ aJalU* a iOU 

i-L>- uJUi -^j tOjjLiJl Aji <us aJJI J^AX>t« L^L>»^ J 5 ^ i_S^” 

: ^ V ^ *\ fU- ^ Kem pthormi ^y 



jjy* <uy 

jjJLaSI JJzC pJIj£ 

^ c Jt ^ 

Ijjl JjykJ yJ jrjjljJiJ Jz£ 

^IjJI Jtiijj Jfl J* 

.yul'j2i\ ^ 

c e- - £ 

^apLvs y IgJLp ^UjI A-jj jJIj A^UiJ) ol^yUl *~y olSsjc iwoj&Vl y* 

jjjli ^>s-wwvsii A-c>“lj y* AjCybliL) A^jgI bjjjU .Aju^jaJl ^jyljjsj 

jJli iSyJLl! (^i Ay>-U U"^J CAjuJfiJl (j^wLJo L>^ aUI 

0( ~br lA$s>fc>j .AxJifiJl (jylji JL>* A~oJl*il 3^SCiJI £j-JuJ A^iP- Aij bjjj! C-^aS 
£ £ £ 

^1p L^Lo-p 5 -Lji Oy^-j tTycho Brahe^^^ y* J^ly^l 

^ ^ 1 a^Js2Jl1,1 Aa - 11 I*Aj2^pI c * -S""lyisjl aS^ j 2 *- ,^uly£ 

^jLJ^l! Idp y& _yP Jiy .aJJI A^>j (^dJl ^*>\jUJl - A . . 11 ^yA^-vs^VJ ijjir 

^g£ Ayo ly$ ‘■i «Js2pl wO 1 /yyy lJ✓ t^c»vd oLwJ C^ ^-vo ja)I yJl^Jly i 

,yl*Ji j-s^lP OJj'Vj Ajjilji-lj aS^^ i-| 

. ^ 

A^vy^ljj ^yolyij ^JkAfcP j*' ^ o I^ 4 -2y>“ y ~ Lw^>t-vV - /y yU ^yd wLaJ 

J.Ij'Vt ^ySvi caJJI LgJLlp- A^Jhe^ A-*jly aJI jy^Jl OLS*" Ajj-y5>lx^»J /yl yjJ A**^wJLi . Ay L? 

clgjyj c^JVl ^y aJJI J^i _ yJ\ ‘ u ^ ? J y~ c^U>-l 

J-AXP^ Jwftj ?^gii, vy« L&^ip AJUy jZ*\ ^1 ?L^;lJb yi ^c] Lgi"yj 
,Aj-AjI 3j>t^>» Jaii Ayil4“l ii^lSsA; y* jjSvJl iLijl ^ A5 Aj! yyj 

Jlwb- aJI .God of the gapsoly^i aJ^ ^Jp Jb» y& L^Jl 

3*!AjC .Ai yWi ^ LLiix^*va L*J^J oIj Ji>ciJ AJwjfcj iiyjj c 

j*<2 P L«LC ^y»l AyySsJi A-j^L>- i iOLj AjLv3ji-l '(.J^ J* 

c £ 

3y>t^4 Ail A-^ly3l ^yp Jli UJjp 3jUJI ^ dj-w^Lu a^ 

• J^i Lebnizj^yJ diSdJj cAj-bi 

# 4e.s. 

a!!1 ^Ip Cj*^i Uiyi .aJJI J^P Jy>- AjiyiJl JbJj^ Uj jyyy ApLIj ^jj J^jl)) 

3 jt£3>\ JjJ ,J^*Jl ^jP ^Jl3yXJ 'Vjy £y>-^ ^jy>- /y» AXpLx jl 

A * 



ajplijlj SyJl 


jU j ...4 jJj! a 5"y>- ^Lp s-Lj 1^1*4- ly IS”" 

.(r)({Ljb jtJUJl y> J> d\y^^ 

M? yjl aJLVVi oMiL*Jl JJS"j £~J ^'j ^ OlT tjs^Jj o jIS^>jJ 4^JLi 
JJL*Jl ^IJl>cJuJ JM*- y 4 A^JaJl J-P ^OiJ LS*^ L5^ aJMa*JI dJ^J . j^SsJl 

^^J 1 Lx ^ ^ ^ I ^J •*■ .^P I I A^On^J Aj I ^ ^ *xj 1 c ^£^«***J 1 

A^l]aj J^LjjuJ yJJlj c^j*)lip aJIj jtcM 1)IS”" CU>*-Jl ,y A*^l*Jl AiLyUJl 

aJJ 1 yjly !)b ^LaXpVi ^Jj y> j*j y Jjj . A^JaJJ aJLJo <L*>lj^ (JM 5 *- y* dyi^l 

1)15”" cLg-iijj y>*jj c ^JjJ^ L5 5 y^l asUJI)) :jjL Jyl>j 


jo m cjit 




y**^ C^-?£ wLai dJJ^j cylk^ AxJaJI OLJ XjUI Lg.Jp y»~^j 

.(1)«4^L£ y>l*JI 

b» y!l ll?y>dil oLaLLoM L^j jJ Ax^Jaii jl bis ^yS\j cOjXL- 1 ^Jl*JJ 4^*sJb 
1)1 jlSJc a^I ya nUi £* .o^Ip jliJ V yjlyJl Jw^l aJLwwAj cl^Sly 1^-j^vvJ Jly 

t f. & > 

A*l?.g Jl t^-^3 ^uU^jyJl J j jjl y yoy Jl p~L*J U>jf JlS"" lij U ^ j>cj 
^y dJuixyj jy L? Jl aJIp 4iUj LgjjJ C^JlS"" Jlill y-P y-vsJta .yyil Oy&MJ 
^^Ip a*JJo> CJLT yJl 4^-jJj^Jl oljl^o^l y2*j C^>o) ySlj cC-ijil dJJi 
^jy* <j l}^ Kow Seki S ^JUl ^MJli 

dJj^ ^UjI Juiai 4 jSJ cPi Si>_J ^15^)1 J^UJI ^JLJ JSs-it jlP^Vli 

l»J)) Needham^UjwJ s^Jl j^ii! axu-1j^ .1 ^ o^^Ull 

lllito (j^y jJ tLgJ$.l^Sj 4^JaJl fiyLxx OlSv^^J Oj 4 »Hj 

.( 0 ^((^ 1 J u~^* ^ 4 ^P 5^ - L^Jl UjIS" cl) 1 _Xj$^lj 

^Jlp jlS" U J ^JIT ^j-f^ 4 )) J$ Jl jjLj J^Uxjj 

^j^jJ.1 JjJ) Jj Ccli-^X; ^ ((Ax^JaJJ ^jy ly)) 4^^1^» c^JJij c4a^^?!1 

.(1)({Lj^P oJS’\j 0^Jj)) j%-UJl ^s>- -lAS ^JUJl 

JjIjiJl Jl ^-Pjil ^y 4jLubU Oj^ l5Lx& 1)1 

^p jl M c4jyb^ olajy ^Jl U jjp jlSC-'Vl cyyJl ^ Ji^jJl l5 ^JLJI ^JuJl 

£ £ & jj ^ 

4j-vl>tJl 4 Aj^ jfijl ^Lp y^iJl yL^il y« ^^*»l UjJ . Ljajl ^y^l 

f f 

(_^ j^-^ll iJ«lv« J*iV>- rj> \ g - a . g. » U ^Ulj i j/Sj\^A>- li-. .>- 


A\ 



C f. C . ? * c . 

jl ^Liwvo Ji>-\ y* U aj\ J-*j^I y* .Ua-ww-j 2 lx* lapl .aJ 4JjSsil 

Lil .U L y2>*-j JJ ^$jL» V* 4 sj>- JS" cV i V 5_/li? iUajl 

. tgjlj>-l ^!Uj>j 3 5 J Uall jl JjLjL Uj V j^ 3 ** iljJL- jl U 

.jJUJl ^JJL jLw» a*-^U»- C-JlS"* LL^JaJl <u^)g)l <ujaj| 0 j^Jp LjjJi jj 

* S- c „ 

j^jj uJUJlj iJSo a*j%S jL>-Nl Ui-\ (iJJUij US jl 

■JOI r J3 aSjaX* L^wvjJJ jlj ^LjVl j-LS^aJ Lxpljgl^lj (jl ^jj>l^3*Vl 

** . | ? f- c 

iijJLv 43 j*j* y* 4-*_£3 jl^'Vlj iS jjjJl p-~j-l JiU IjJLc* UUiJ jl ^JaxJl ^PJj 

^-^3 ^jaJX-wJ pJ liU .UL^ J^LxJ ^xil C^Loj>jJ Jpjilll jl 4 jJi}\ olx^l 

£-*3 .<U4 L *yU* LpJjj^ 4 j jjxJl jl® j%-^3 jj3 jjSCll 33 Jj>t- 4 jj^-l 

^9 /JLj ya^S\ jlT L*5^ aJ jiT c»--J AjUj^jLII aJJj^xJI A^wwvJl ojj& jl 

{ < c 

U^TJ jlT A*Jfljl ^4 ^bjil |t-^3 ^J\ $,UJ^JI Jl*2 jJ 3j^Nl oljJU^Jl ^9 jl ,^j?lil 

^ ^ c c 

Lj>L)j 43j^J5J>» A^Jij'Vl ojjfcj . Jj^^UsNl ^1 p ^-Aj N jl cA^^oJuftj A/2 j J^Ij ^jaj jl 

ja Jojll Jp jji*JI jlSi>y\j .«non - linear ya>-*>0l)) Uyu oN^Ujc 

ijiUA* jjS\j JuSJ ./silll Sjj,la.»il^j 

^ £ £ £ 

^^s^jjl ^IjstJlS"* CAjjia^- ijLj^ 4^Jijlj IjjlT J^lj^l $-U>wUJl jl Aj>xJjlj 

.4-j^laJlj 4jjj>xj| _ ^2? Lp JlSCjlo _ aLU _ ^jsi ^Jl _ 

fi S- 

jl Jj L^»j&I 4P^oJ>t^ ^Ip _ 3 j«j>>^/| cpl^JLv*Jl ^9 ((^-l*Jl 4^»w\3)) iSujAs— JjJ 

4PJufljl 4.3^jjl 4jL-jj2.ll j\J 4-j-jJl 4 j>-jI ^-Lio ^wUl 4 I jS£> rtX^9 4-Lijl ^Lj^jiJlj 

* 

.OjJ-l 4-jJa>“^Jl ^.IjjjJl yv j cAjbjjJl $-LjoVl ^jv 4 -j-^oJc3x!I 4-j2j|jXll ^Ip l&JjwUUX) 

I•< > ■ ( §J ^lp Uir j^3j-jJl <LLAjL^j-tfil jl TtJUXvvO jl ^pJgS*j 

4jJj>txil : j^xL^JflJl ^^jjl ^wLLJI jl jjjj jVl LjI .yS' JuS^UL yJl 

^bJl 3 jj VoS* 4^Ul>- U-&A>“I jl aSLw* . j-^wjjjjlj 

jA ^t-^il J^^fl . LjLjjJl y&ljjall Au^ljjJ jr^UJ ^ 4J>-Uj Jj 4 IjJlS^Jj jl 

jl aL>^Uj j* j*JL*Jl liLj® .O^l^l ^ 4-L^JaJl jl 

c ? 

4*jI)I S^y^yA Ij^s 4*IjtJv lJ}J* j 


AY 



P^-hjLoJl 


oir (jSi\ ^ ®.<j^j^ c-~u~ 

O^jLxP^ ^9 U>_Lo .<009.5 3-^lj^ J^>- /^8 4JP ^JjJU^sjl jlSO^/bj tJ^sjJl ^9 L~0>ljj 

AJuJaJ^ uy\y c3 j^\~* ^l^>JJ 5^ Ui Sj-oL* oli^lpj aJjI 

L| ^^r 1 0^ ^>»jltf Xi«i»Q £(_JOi«l ^^ 1 a9 .49^^ Ls^^*^«P ■ 0^*^-* IaJI I 

* * - e 

l^-e-^J^* L-wLB __A]aJL) /y ^0 4_J jlj^-i ^9 (_ J ^JjliJ ^ 0^->^-9 Cj^ *• ^AvwJ 4>-Li0l (j^ 

£ t * 

<u^i?lJj 4^CjJi? l3^v^ 5 c5_ - ^ 2j J^i l/ 4 ^^ <* Jlkj 4 j1 L>^ .^-LX> l)1 ^Jl* 9 L^ljP 

^ ^ xli ^li^O oUUU . coL-*L jsJ i i/.JJO Lw^S"" “^y*^3 ci^* 

t ^Ijarj ^ g flji /y> jlkj ^9 l^_>t^Jj LjU 49*>\p ® 

0l^»VLj t^bLjj 2JLS.5 aJ^S" Aj^jij 0} .Aj^iiJ L^-vo^j a^k>- c^lau^j djia>- 

L^*p 


tAJj^Jl ayLJiJl aJJ& jJLij l)I pJUil J^*p ^ .SjiOO* 4x**kJl J^Jiji 0} 

/ ajIiT ^ y»Nl \ 1 * ^p Pagels jJptj .Uj^3l Jb-f c^lxlbj 

1 a^Oxp- 0^^-J ^ll0> ^y^~y ®0 ^ Cj* ^^ l5^" * l5^ j i a j&yiS\ 

* . tf ** 

(^^3 . \~\>- eX jJ i S^S ^3 tOj-CwLv* U-^w^l^-N 3C-*^vsJ ^jyl^S COwis 
i^JuJl ^jjJaJl L«jl tl yUU ^IkJl JP ^1 U,> Li^ri Ji e^Nl SJUWill 

t * 

$,L»JjJl ^ - i —■^9 - (1)1 4j>-jjj ijj>“ 4j^9 AAj^UJ i 0jjfe .<Uo 

* s' c p 

%«9 *Ulj>» 4jjL>-^il ^LwcJjL^ 0^ j-& AjjJj>tJ L» jl .L^>» ^jP 

P s * 

.^V^AjUl ^JL^aJl SjJlJs ca^L^Jl ^1 wipl^ijj Laij 

c ^ ^ c P 

^jLvaJl aU^vl L^js-J L^r>- 0 jy+-&i C JjVl ^9 o^*- jZ> L>»Ss9 

di-X-&> ,4 -<»jpLUv^ A-w^aj»Ai (JlSs^-0 ^1P 4-<>-)l9 A t ^l)j ^^Lv>» O^^J^ ^ JJ 



a~~J~! vyjUJl pJUj ijajj* Forms JlSw^ 5.ayi| i^JUil 

yjbjy U j6j c3j^La!I a^Jioj . Jl»Jl jyU*Asl oL^w-1 j^3;> jJL#c« jLSv iL*yJl 

t- a 

Jaj jl (^JJl £^JtJl IgJJ CA*j?ljJI Aj JiJJ JUJI t-Jj 

AjJL^- 1 » (A) p-frftJ l Lc £ j^^Jl Lgjp ^*jl (_£^lj.tj A^a^~\ JjUf 

_ C--WV-J Jl*jl ol«A>-^S oy^>Li! LjIJs^tA* jl ,Jp Ljsjl yjbJu^l" jS"\ <& jJ-I 

. # 

•f (Jl .0*15^ Aj Jij /y» aJLJaj Igi sjj y^J ca^ j-^-j» - Uj-^P 

Lib aJI bJ*JI a£*A*JI)) yp yjbjujl c r » ^ ^ ^ © \ jIj! V TtJjb Solovinej^Jj-* 

*)!)) lib* jl Jip yjbd^[ Jbjjj .((Ojs2 jliJjl <_£jJl dJlbj jtS^Nl jjlp jv 
* 

yp l£ yslj yJ^r IaIJj>-| .Llji>-^>bj AjJ aJl p-^Uii jy ((^aU^ JjJs 

*(^Xl5^^) lS*^* ' j*J* 

y^>jj .aJL-j yul3 A*Jgil yjlJS jj J JLil L^vjC c<Lj-w«l>- ojLi~A ^Ijj^-^L 
* 

jA^^Jli .^JLp AjJ aj j ^I oLaJI j^P LJj a!JL lI aIL,J l jjJL yJiHl 

caJLSI Jjo^a]! <yyu* LbJ *^UaSI aJJI j& aJL*>J l a jjfc Jlv*» coJ^ y* yPlj 
^JLj Jio y Lull y* ^JUl J y~ Obybil Jd£ jl jbJjb 

P P P c —> 

jl)) yjbjyb ji-pjj .aoj-^L>- AjLUi a^^A* j&'^i I JbLtJl Ai^y c^jLL^Ij ^L-l) 
M ^yJ^Jl ^jj>Jl cOlw\j>“JJ jliL^I ^ Jj j!b j^^Jl A-^jJ jlSv«Jlj 

aJLw- Jl oJu& J L * J ^ _ (L J^vXwvJl I jj* 5dJ^ aJjL>6 ^ (^ j>-1 

aJL-J l d^jlb" b| ^aJL^jJ l Aa-J^ J y>- J yLi jl [sj^S ISUb . djb 

« fi 

OlJ^-lJlj jU^Nl yJy Ayj U yC ^y=rj ( jjyij IJjs> jU c3yLiv« 

jj$ jlSJjlj j ySsj ^j *y^ cjJpNI fijj>-l cUL? (Jlj-jp cJaJ^I ^ 

* ^ c 

i y2j\^t2J^-\j ^l-^P ^y 4 ^ U^T .liljLA jl AA-jA>- jU jJJjJ *^((Aj jA-^> 

A^JaJl ^Tl (J^l c3 y* ^y^LJl J^aiJl .Olwb»-IJI yA JfljLl IwLJ A^-^Uuil 

.^yajL^i-l dAJ aaJjJI 


At 



Lu»bl t!u\£=aj* 


aJL*vj y£- 4-J^SsJl 3ijjLjJl (jl IjJaI^j b)l - £.bod*Jl gJL j ^V» - ^U1 

c c H # 

jij (.oiyrj ^Js' JJ^ y> syLjJl zyrj jl ^Encoder y-jJ* y* vLJL>- 

^ip %\l ^IpL ^ £.d»dp »X>0 N LoAj • 4JLP ^1 (_£ y>rj± 

jJ aJ^/I jl y* ^j!>S\ 3JU o^xJl oL*-~Jl <_£-b*d)) • ci'^d^'yi ^1 p jddtd 

l»d^Jj , ((i o^P cW ” 5 <bj^P aJL^j i3^jt>. ^"dj A^S"" 

ys> dlJl jlS”’ lit U)) jlpb ^pjj ^ IJl&j jj^ aJL^j <bu*kJl Oyly 

c c c c 

lS^ 1.a^j& cL^vJt^ a]L^ jjl ^1 ca]L-v^1 ajI ^1 ca]L<» jJl 

^^Ip ,^*dp JuJ.} i j^ Aj^ c0d»l , !^o ^JLaJI 4^1 3 ^3> J^liLd La-*J j .bjlJ^d- 
dyl y J^i j j?-~^ ^y <- d^jss jl 3.}ljl ^1 p ^JIaII J^1L>- 

. (^ )((^ijj^il Aa^UJI 

A-^»jk| j &I LoJ^~ J Ol® CaJJI I y* IkjjdJ>- -L<>JU-J Ax^diJl j^jdl^i jl liljfli 

Ol® A-^JNl 4^-lji cl~£ L» lij. . Ljajl aJUI L^jsJL>- ^zil 3^ldl a^j&I ^y* 

c £ £00 

yAj ?a]L-^JI J^jI <y»j ^jdljiJl ^Jl; (Jy L ^1 J^3 .U^w^P I [jMyrj 
J y}\ j£J\ li| _ 5 y>- 4^jLp 3d?Lvo 0^<jdl ja!I ^3yLJull 

or >U 3^Ssi /^p l)I ddp Jufii ^1 

<uj^u U 3^Jij ^aJU ^jl Ij^pj> cAAs^JI LjLsAaJI od«gJ aJ-Uc 4 ^Ip Jl^^as-cJ 

♦ £ £ > 
caI^j^ oUUi^l JL^I ji ^Ijj ^JIp 

y ^ (,a\s «**+j — Jllll ^d p _ l^.^vJl ^*** \^j It-d^5 

# c 

ddjjji /^<W? di^jl OlplijIj .Ajs^drlj Avs^bj oIpIa| 

,Aa3jX«J A^JoI^ 4 ^-3j j& OJjIP dJi-J O^^lj A^»^J| ^idl Lr^ 5 *^ .b^dbj^d»j 



il . JJULx- out l*J y ji\ *J\ Ijis-Vl JuTlsM *LJWl ol i^jU sJuk Js. JL 

( # # tf 

^ ^ * /S.A ^ i- 1 l ^ J 1 Op l v JI 0 I 0 .0 b«& ^ y Vx^i 

£ 5 s £ 

±SL& Ol ^p^jl ,^ip c^bM Jxi yb Iop jc3j-^ bgJl ^Uip^Ij .0JbL>- 
jlcNl 1 Jl& /^p *U*i*/ifl V .l^Jl 0j5"^Jl c j^r 5 *~JaJI ^ oUljiijl 

.j%-L*Jl ^jJO Jj*-I 

£ £ . f 

<J.sb>*jj . 4jLJL>- A^OaII Ob*t]i0l jl p-frAJ Ol jlSsjC 
4^>x-^Jv4 J^s-Jlo oUlJiijN! ^iJJjj ^1 a* ..jail ol bL>-l 

J oJjZ ^J>\ Ju^» iS jOtJI j5a*Jl c£Oj cOjfb J5 ^j .L^-^aJ ^5" j%JUJI ^Js> UjiP bg_0?yO 
00 U 1^0-1 j A^JVl bi*)bO L^lj OjiiJ *^5lC Jj>- y b’ Cw*- ^X>- L$-'b>eJj Ol C^T^bf 
c^j-jJI d yrj 0—>tJ Cr^J • l^bS"' 0 ^ Ijj^jlj c^j^>tJl Ja^j 

£ P C P c 

^S> I i^yl ji jb £”\\J&\ (^1 jl JJupl { ^\ cdO-Si .C_*^JJl A-A*Jl ^j>y Cj^-waSIj 

^Jb oUljiij'yi 5y>r j 01 j^l jOuJl .JJbdl JOf Or 4 ^^biOa OOU^liL^ 


^3 0 ^O^ 1 "0^" ^ cl/^ ^0^ ■ b* l 5^j b a^_>- b Or^O * y*^ y* A*v? b^j AAoib*- a * - - Ja 11 

^ 4UOLv^i OljlSol Lgj5CS c5j jJy 00ljl5ol ^jO?J J5 \j ^ 5 * A^jOil <^^o5sJI 

OUUkljVl 0l IwLa Ojwbj ,LIx 3 0^jJ>-jll OujflJl 

.<b ^ ,/g-l j ^JjJl 0b cA-a-ji^ 


|^sj J bs^>^^ c0^ - 11 ^/O ^^ty3 o' OjI^P I ^s I ^pQj pJ I I l. . x.p> . ^«J I 

1^3jA> Or^ jt-J PLwO^I Cjt-lbJl ^3 oOj Jj>- $pL 0»I ( jp ^A-^SvJ' ^3 bOpL*J b^j' jJfe iL?L*o 

£ £ £ ^ f 

j£ ^yJl aO^?VI 3yblOiU jj^al j ^y» 0^ b» ^il ^Qx (_^jiJl 0ijjLSJl 0| .bb>-l 

^ c £ 

^1x3 .UajI j>-^! j^ljJsJl ^ oli^bJl oJL'oS^j cO^UJI bfc^^Aj bfcj bjg> ai^' 
<u^J cc^5^ljSsJl 55 j^b LLj^ bo?^JwO iuib^l ^3 yy Oj^b tjbil 

c £ ^ 

$pL0Ij 1 aOLQaaII 4-5*"^il 55"cr^J cc5j J>t bl 55 ^LQjI 

^ £ J £ 

lJlL>- I J& AxjI Jj^ 5bj^v-i^bjtll 5 j^ iaj cbi5" . 0 ^05" ^ j >-1 

3 ^ yj C A-o jO^Jl 00b>- ^i! A^Ji? OJJij C A^^^^UiJk.lj £.b ^-^1 

£ ^ £ 

oLL*JI 0^ ‘Ui^sKp ooli^iAp < _y ,> y AjL^jaU A^-^b^'Vl oa’I^-^- 11 .A^SbL^^Ail ^1 y ^I 
aj>OLO J^Oj ^i) _ OjOj>- O^bb J j 3> yj Ol Ojy _ Ol ^-b«JI ^Jjb Orwj .AjaJb^l 50b j^a!' 
JjJ^- b» LbLpj CO3 JjJj>> ObL^» ^3 0^?bsjl <yJ>^y c5p^j 



LjU pJUJl jl ^UlP^I ^1 lJl& .^OjiL .A^U J*\j£> ^J\j C£9^* jj' 

.A^jjfiil ^9 L^iSsJ Ax^jail ^y» OUUilS^l o-L a 1 jLi IjaIj cAyLJL>- Ja^ljjj ObUiljl 


jl LuplJg^lj jU c^ylj ^1 ^y» jl cAa^L?]! ^jyl^is U L-i j*j V US”" li| ^£>- 

CAlS"" SAjAP tjlj^ L^J>W»J (jyljilSi jloAuj ^ Aj 19 cAjI^aJJ ^PAj l*J . .SA*j 

^jyl^JLSl C£^A> .Al* LgJl JA~* Aa^*j j^” l£A®I aUI Lw^-^j iSj*> 

y>A jl$C* U^J jl$C* ^j> jl k?i9 1 jL>-1 l£^I jjjLaJlj iAy j5^ 


^cjjUI £v*»>- cj^Jl {jfi jlSv» ^9 Jj^jgJ jjyljiJli clAy>- Ijjjl5 

,Aji\j IgjU ^Jtil IA^jj cOI^IAA^Ij *Vj .^j^^il 


wUj^j N J^-Aoj cj>-I £^a l£I Jp- ^ L^jl caaJJ^ ^jyljJLSl :UU 

^jljj 4yIjJysJl oVl^-U .aJjolII ^Jl*jl aJL>- ^Ip jl cA^Jall JsL^-'^Aj P 

jjyl^ftil ^Jm^ 9 jjfc A^^JjJl <Li,l*jl S^jlJl ^9 ^w-Lvl iJll&j . ^ 

^Uaj ((aJU«-)) j^P ^JIp <JpAj> 0 UAJJO .^Ijfljl jJJi oVl>- P LjIjJ^ L*lJaJ 


aJU- Jw? jl3 . I* aJzJ- ^3 ^IJajJl A-i j^Ssj (_£Ajl ^LmJl ^Ljjyjjl jJiJl L5^ 
cjlitll ^Jl**a* ^ix9 . ^IJdjJl w» o ^*]l A-jLjJ»j 3JI Lo»*9 ^AjI; jl jjjp 


c^L^-jSsJl ^xJlj ( hjckja Jlj caJjIIj>- a>-j^ g.UapL L&^Jj>tJ 0 ^ ^lSsjC tLajlp a]L>- 
^juv*i jlj<Jl aJU^ ^l; JjJl>&i 9 .Jsja 9 A»JSsJl aJLjww^o CLjS' I-L& cl^y>- ^-Laj 

cl^U litJ^ C~*J aJU-U .aJ aj j5Cil obj4-' ^r+^r Ol5”yy J-vv^Uj 

o^U-l Oli^lp jt-jiJ ^1 Jyljljii cJjliiljj ’j^l ^ ja*2 ? Jj caUI ^ 

,^4jJl ^yo V aJIj olliji- ^9 


IA^-yjjflJl jjyl^i ^2 jLsA>» ^jy /y» j &I AiJl^ A^?l>- ^]| 0^1 

__ g. t 

A>-wL<>wJ Aw^b^Jl ^Jl ^9 L^^^l ^Ufiil •^J w ^ | l 

a5" JA jjy 1^9 l)I Air - (J^ 1 ^ - ^^*vvv % !ASsJI (^JylSvJkl ^A9 ^JlxJl 

J>il)) U J* ^aJI Hamiltonian^A j ^jA>y ^ 5j^v^>» 

jj (jl Loj .L 4 L& LgAj y^j L<ii A Ji ^ <a ^a 3 ^j 5 A^9 c((^!^l! 

oAaj c((^yl^ll j^iai I ^9 A,laiy AliL-Jkl ^llijJl aJI>* AyU Ays-lj l y*j . jl^U dJyl^LlI 
AjiJibM jl .j»Uk-Jl jy^- AaA^ aJU- ol \jJi j Aixjf i3 \j>*£ aU^:SI 


AV 



s* ^ c e. 

;UjIj .aJuJJ Ajg.il :S I aS" j>- y& j*}Ulx^vA ^l>il jjjgJlj aJj 3UL$JI jl ^ a^L-^/I 
Ijajl - lgj| .SjJuJl UT L$jl cl$JL* V jl l-jgJ ^^plj Cdj-UJi A^lfT ^jljiJl 

<j>3o*tx« j^jIjaSI j| Jj^l U liU •$’ 1 ^* ^Ip - - 

. c £■ " f- S- 

Jk>~io LgJ^U- y& ((y<>cj)) jl ‘uJgj'Vl ^Jp Uljj ^*3 ji[ cAjljj^Jl 

£ 

.((aJLM vjXU A>t^>e^gjl OL>-JxXjl P jJ^S)) ^tuI jjljl j^ 

Aj iSv* j Ajp . t> jy II yP y^C 2J>cJ _ j y^S' A*Jp ,J^AX* AJ^S""^ L® ^JiS 

2y>*A l^il ^1 c^iljjl ^jP oUUj5j <j\jl yr*^ jl J^-9 ,^L-*Jlil ]gj ^jyljJijl 
jA oili-l Cf j^li ( Jl^3 ?$.LJjJI L^j ^15 a 33 dpljl^ol 

Lyyj Gjj^l jl^ol yA ^1 cAj fli y >jJ jl v_3^L^2j C^^^ljJl j%Jl*il y£ c3UL3j 

Jj* *.^j lU>c^» ^J^Lio £-^UjJ ?a!s>jI^ 1 jj aJj!j><>» 

5 s # > J < c ^ 

Lj?bj L>-ijP \aJ& ^Sol 4 jI ^1 tpJUJl y& AS* y$ y aJL ^jgjj ^iLJL>- U li^ /y 

?AjL^?j ^ wLjI* Ijjfc Jjtj (^JJt ^Jl*Jl f.j4“ 

i_jiijil IjjS ljL>til .jJjj Jyl y$ A-vloP AJUsLl wmIiI A*JJl 

C « 

U s-PjT UlPj C/yj-J ((Axjjja-A)) y& j^JJj>t^j jtJjNl 

J? f ^ ^ ^ 

Ij-^3 .(jijljii! ljtj?L>- AilS^j jir 

oJt^CUw* c^ljiljl aJL>- 62y>-y*)) - j aJL^ jl^flil jl Ip jlfljI 

e H > 

yA jl yA ^jj-y^^l l*Xft (^A^-s^jl . Jp- LkJL>-J| UiT l^^^l lpIS"" j>- 

jl jU :i ^3 tAjLx^ jjyl^il! jl li jyS -1 liU .jyljAll aLajISC* jl Jug-^JI 

?*}l*3 jj^» lj-fc cAJli jt-ll^l (Jp JIjO LgjV caJIx^ 9 ^roljiJl 

c 

y& jryl^-AJl t^-s^aj jU jl A-L^Ajd.1 aJIxxII J^Jl jaII ^JaS" 

- A-JljJ-jJl A^JiiVl Lg^sLwwJ ^xll A-Aj^ iaJl ^ _A-jIjJ^I A^JaiVl J ^cA yA L^oli 

> c ^ c 

(jyl^aili .J^ulj-flil ^11 j^>Jl o^j ((< w pj ,; -)) i ^ aj jl l*-^l UiU 

V US^ lil y£i .^Ijill ( ^ r vJj t5.Lj^ f l cULj^l ^.L-iNl iJjJLv 

IfcJl s—^ <3^ 3^3 Ajbj3Jl ^Al^lail ^ J//* ^1 jyljiJl Jp jl 

*S # 

. oL-^U-l ^ jjj jjj^jL^Jl ^ 2 y>-yA wLjL» AjLtj iSljfc 


AA 



Cjjj C—s^^viJ ^jjbf (jyl y&* 

> # c 

L-^y*-> Ui" il^^-vvU CC—wlv? <^l HclVCl ^-odS |»ljj>«JUvl 

<u^la!I Ol^La'VU .Ajli jlS^ll _ OUjJl <.<uTU-^Ji ^I^SsJl o'Vbfijf ^Uj3jl 
rc-«ljyj j^J -JJ)) 4AjL^Jl 

Oj-5 ol yjj iJjfc Apljai^b .Jjfcj ?4jjjj-siaJi ^jwoj>- |t-si2j O^sJJ 

*JJ 


/^P 4^x51^ 4^p yA yj\Ji>- 4^-^JaJI ^ji\J \y$ 0^ ^aPLJ j /jP liL Lv»> CP jS* *Ajlj 
0 A>- ^ ^ Oy \y^ ^ y^ cJ 0 l /y 4 ^ <-Xj I^aJUX^vJ LJ|j 4 (J^^i 1 

^ lj>tj p-£^J (3^^ Oj^i ^Lo-^ ^ 

. 4-J ixl 1 ^Jj^^^a] 1 \ i i»L& cJ_^ ^ ^ ^^y^ * ^ 



(Jl _ L« 2UmuJb - Ajoju l5jJ! La 


oJjfc jL$ ji[ cLa *jijJol) - s.bjjdill jjylji ^Lp ^SijJl jlT !i| 

f . . ; 00 g, 

jl Lu>^c ^>-jJi clr 4 c£^ c^yl*il C/* ^*jC ^Si**** I^>-j LgJ jl -ba jrJl^JLil 

g. «* 

?A*^jgJl ijy \jS Ijjv- .}y>ta 

£ g 0 C £ 

aIT jj Lb^ .5 jj>-^a 4j| l3^*j Uj| ^ ^*~la Ijjl ^JPi 

,<Uwwj oi L**^0r^ col^ jl * \nL *-^*sj ^ < «JI j^ 

C^j*>L**\^-^/l I La i* m ^JJ*~>**i % )ii I aI^wT* ^3 .LLw*>I^P"“ ^lp ®^-^L^a 

£ * £ 

5y>~y> Aj| . Luj^p- /p JJu~~a CA^ jfI ^J <1)1 Ljui Ljjij t^JlJlj 

^-jiaJlj lj^_9 .A^-jJ jl oijj jl A-w*v<jj N LaJjP ^I>- (_5® ^*X~-o <—^ y ^J C*iiUA 

4-~vC>* OLaji*a - J ^Svla ^buj - Loj . aJ jiUa IgJxJ <w?ji 

aJj^T iMj.il ^a LuSCc oj^So» oL^La _bu SlSJLAl a : ^^L-I oLajl*il j^j Ai*)l*jli .a!jL£ 
^Lp ^Sl jil ^j-a L>ojX ^;>|g) jl jJ-li wbo . aJp l 3^cJl ^JULj cCUJu^'Vt 

Jjwj*J jjib LaJjP AjI yJL> j! ^a jSS^I JJLu~a ^J^TJ ^j C-Jws^'yi jl ij* 


LM 

•bi IgJ lj* \f ,j, 4jL? pij 

£ 

lf>l L^JP JUL ^zM .(Jjc>tiJ ^Xa j£* jwLj IwLa jr 

c!A>- CA-^^owla 3i^>-^a 

L^J Lus j^j ♦(JlSo^Vl j ^ J >» jSo (_^L 5j-^Ua l^j ^Lw^-Vl jl cL^vi, jl L^ijjj /^SCc 
jl Cj^tJ LgJLa ^l; ^Jl OUUI jl L5" caK^j OlwU^ ^p cjj^La jS- ^ylj 

jl _ % >Lia _ LSsjf (J~^ •U^ w- J^ ,, '■ ^aVl J>L>XJ jt-iSl^SsJl jJlJl^La .j~~J2JJ ^cJL^j 

i # J5 __ 

Otl>^A“lj iOlj^iili .Ajli C^i^il La dji aS"j>- jl I^Jj>ta IjlXa c ->*.~«i 

00 . 

.Syrj c^fl *&J li LJJs? liLp ^XuJ Ajj JJI j jl La 



L k~;2 L- w ,^'w* Li IT I oliLS”* diL& Jljj L ISj 

O^'by . a^ J L : *\ ©LJ jl y jj-^li 4<iS ^j jl ^Jal^o N dJd$3 
JJl Lp>-j /^So .A-Jp» jS* asL? oL a>-I p>-j dr 4 ^4^.^^ <u£wL^> JIpL 

Jj> ^-j^LL LiU c<L»jJI LjLw>- ^ .s-bj^iJl cr^ u* j^-U /p 

ji L^wJk tuS>Lc V Li I ^j-4 ^Jlp Lie ALLJL - bs>Jc*jj ((^^Nl)) j! ((ApJgl^p)) 
L L^L L ^ i^^L4 . |<^C^cO l^w«^>eJ jl ^L*jgJww*>0 V 1 oLjJLil p>-l JL*j . L^joJj 
oLjlxil jj^>tJ ^1 (oLjjLil AjLLT) LjL>- aLaaJI l^^jhl ^xJj 

.c^L^LM (t-lp ^gi jjji Cl—9^p-Ll ^ip OUjIm JpjgJAj .^cJLjj 

oL-l y3Js& ;OL>ji*ll yj>*l) ^Jl ,j~-oL> jl l£ j jl ^Jj-iU Lwli C^-jjflJlj 

.L$JLp ^yjl C->Ljl*il © j^L* dij-U jl ^ki^J ^ L^SsJ caJLSjJI a>o^ jJl jl 

s £ 

o^<^ - j ^*JL-I $,LLL jy*^ 4-jILJI 1 ^JIp jiL& j^| 

aL^ L^ 9 <■—•«■* L c^^JLtU A^—jlj ^s^)l 1 ^y^~ dr 4 ~ L^L** 

( ^SsX *>L ^L-^lj cob^S^jJlj tjlSCa*^U a***LU LI .c^-u-^'Vl y» 

c sc 

^JLJl *Li! ^jp a&L>e^ Lpp^j Ax^jg jl jS* l^jl ^glp LiL-*i^l 

o^Jg-c ^ ji t^jjJl JlL« jl jjj c^j-^Jl J^t» J^Sli .^gpj^jil 

,Lv^^L a!a>cj dJ-l^ - cJ^"- { ^ ^LaJl jA> - L 

£ 0 £ & £ 

^g^w-jil aJL£ l$Ji Lj^p cJw 3 ja ^gJl ^LLVl y* AijUg L/2 j I djLAj 

J^OJ L^jIjLw# ^J^lc M tJJ^vJ^ OU] %A jl old jjLww^ J Ci_J aVlj 

y A^LwLl jl i j^i ^j . 1^-rL <Ly£ j&\ oLL y&£-\ 5y >-j aLLw 

^jw^-^-L y* y> L«p -X>-yi $.LL^1 oL& ^v»j>c3 .Jsla 5 L-g-w^^jLc ^jJl c-*a-jxII J^)L^ 

•f^ 4 ij^ ^ LXL ^ 

.jJLJl j* j* ^LjlaU QL]g>o vjlLLl! ^JgjJk 1^ ^djLvglj^1 <^L^ L-'j 

^ P p ^ 

c^L^ aL^^i I ^IwXp^I J^p>- L aj dlL^ Ol Jjpj Ljja^ A^-Lg L^ 

y* L dJJ^ £~* .c^-u^yI aI£" jj LLt« aj^ jg-Jl J5"y Li o\^j»y\j jl ^jti LsU 

.AjJjp^ l^Sl ^ L fyi y» Sy>ry LfJ OLv^Ij y jl ^So Jjv.| 
wL^jj .JLx- -'j^j jlf lil L jj*> L^j>-Ijj i^jJl Jlj-wjl 

f. S £ 

lilS^j fbj^iJI Jnjlji ^jLisXi I ^P <*^jl .jl jjjJ^" j jJljyj 

^ \ 



sLyiJl jjyljS ^jJl U 0^ ^y iJlift C-JlS^ ^jij1ja!I oJLfc 

LqJLj y& •iLtlp'Vl /^SsJ £^ 4 *jlJL>-^ ji jy 3 Jj j£ y**^- A-^ j£- &jj\JL* m 

- Oli - L>JJ 01 J^l ^^Ip 4 jb*ia#li J^Ozai ^* 4 j objUil aO^a ^A*Jl 

Aj^jllOl ^^lp 1*-L& L*wCp^ , ^A^t-^e-v^Jl) ylil vy Afy^>e^* 

<* £ * 

^j 5 "jIa y>- l £ c(Jj>- JlaJI jS* Juil^il ^y ^Jij aJ^S"* Sjji Ob >Vl OlS*" .<Ub 

3 *lfdl J*» ^Ju^lT ^y Lucasian Ox*^ UUJ1 ydl aI^Ut^ 0y*> 

. ((VAj^Ji-Jl ^byali A^w^jJL j^aJl ^y y -Up 
J- 3 J .aJIxu jjylji 3 yba ola£ y^Jl ^-LJjVlj Oh J &iJl o&^byiJl yOL> ^ 
yUL>- Lcl£" cl)ydjajj oU^IjjJ! $,L>Jp ( Jju 01 JJjIa jbOl 

L^Ip yJi ^Ir 4 SJoOj A£'y*S>zj* .I^La UlTj . ,..^jjl£**w* ^y>-J IgJ ^t-gJIpyv^y 
aAjuL JiU- ^l*Jl. ^tjjlJ 0 | . a^Ssj£ <yJJl j%JUl Ijjb ^jp <Jy£ A ti *alj O^SsJI 

C-JlS"^ t^Jl ^^-Oa^l iL^p s,Ljcl^^I 1 (^r^? ^ a-wwmLoj! jilUL>- ^jj oli Jjo OlS"" L*p 

Jl^is OJJOS^ C.« Jl)J jS "'jA OUp jJl! .IgJP ^Ljciv-Nl tA^lp- 

* . t 

^Jp L*a j^> ^Lp WL? j.~u> OlS^ jjSo! 01 LLiciS^l ^y>- JjL*j Oj^ Ojy 

jlS" yiil ^yjJla| jjylji l) 1^® bljjJlj JgjlajLU 

Jjc U>-^ ^ j 4 ^Ui Ijjl L^2 j1 QjJuCju ^Ul 

85 X c c 

U^wJ oiljLl L^a Ol^il ( j^* <ujai 4 yX*j bJl ^uuli- Ax^lp- L^jl 

rjA {J,'j>^i\ ^ y >3 .aL y& 3 jI 4 ji>tij ol j^ol i>-jJLi 

^-Jj ol^ UjjJ^jd, axjIj cOlS" _ - j*Jl*Jl 1 *-**%* 

^Oylj^ll) j (|»JIa] 1) ^!l A^OaJl (J^^ aJI>c^ <uLa^- aj>xX 

. I^jp 

N il .1^-&L^L j%Ja]I Oyl^j- 4 y ap y^>t^ j^>-y M cj^jaAl Ul$J Uij 

c , e ^ 

®wL&^ ,Ll*-vj 5 j 1 L^y ^y^l Or^ Slys^-l { yy\yi}\^ LjIj J^sj /^^-c 

.(JUJ1 ^jP yJl ALajJl oL«jIxIlj cUj^-OJ ^cjjIjj LuaLoJ c_ 3 jjj 3 Jl 

s* 

. IJc>- ajlU>&^ (Oyly JXiJ Aa AjlIi>w« ^Jpj AalaJj jlj oli O^P 3 jLOa->t 3 

bjl J c 3 l]fl^® Cjlji-j A^yoS^cA AjiljL>s>» 3 0^1 ^1 £t-*■ 

£ £ . c # f 

# Aj>t-s>w2Jl o^ylyil! 4 pj^j>t^ ^5^ 1 jL/ 2^»“ Aa Ujl Ol I-AjI N 



2ulJu)l j 

** 


qa tULc ^ IgJlJj jl iijjj Ol y>\ 

I^JU ^ C-~v*j L* .Aib^» aJIjjJ J jJb <jytjiLU IupL^ 

JJiJ Ju^U Lg-4a*J *•* A-^^ 4 Ip^US lSL& jl CylSCa jLw 4 £^7 i_3 ys 
^lp >UJ>j d ^ AjlJJ (^jj! ^ajaJU .AL>t-3j 4^2 j1>cJU (_£^>-lj CAS^L>-wJl 

^jg-tfil Jjjli j| ,(<LojJt Lg.^W U» L*-fcj tJsULvVl Ajjij ^IpJ AS'j^\ 

. o/Jl jLw» ^Jl A^jwUl -^’Jj-^^j yl^ll 

e # > < 

- j^h ajU j-Lj jJii\ ^JIp <ujajl l) y*~ 

£ 

C^Lv^-Vi ^ip 6 J C(Jlxll ^1*9 .<OA>c-4 4-J.Aj J 

£ & 

^3 y^ lo-$jl pj &c Jj>-Ij C^sj U^t^- ^jOjLv^* jS- jJUIp 

< c “ tf 

tgj'V) <j\JljjiJl jlj>o l)I ^|b:.^j V JulilL .Ajli C—*^9 jL^-Waj 

ijjJl Js?j^jJl ^Lpl Ol^sJf (j\JIj-flJI AaJLA-I oJlAj ^2*^* 

£ £ 

.AaLLl^j Aj-blj A~*L*i (jyljjlSl L^j cJjJxlU aLU A^o^ jr^ 

Ju9 y» Lull A-Jj^l J ?JjJl}\ j*JJlJ 6 jfa*** pJl*il ^ 

s’ * 

pjA SjyL* ii_ >r kj jAJIp l- gJfli^ o jh^j ^J ^^1 i.AjcjJaJl 

c_^L^iv L«jjp^ .Ljl^Jl c^Lflui? AoljJ^i OLUp Aj> x^pj CJlS" Jj 

l—^LwL^aJI (^5^" 0^9 ^}La*>v 4 (3^^ ^j-4 ^^«v>^wJhJl ^1L?*li 

(jl^A^lj ^IjsL) ^1 A^j^JLlil aJjVI -UjjJlJl J>~\ OUkiSC .Cj^L^viJl A^j\jpJi}\ 

lilij ?^9 O^w^l aJsaJI lLAIj ^ ^_^Ji A^>- JflA^o liUL ,^w4jl Ato jj, 

.^tj) ? tl)l^v4 ^9 ^ ^ ij* ^ O j£j 




£ ^ f. 

0APaL>-I«AxL| Aa^—w*J l A^V—«1I (_£y> jl J^JI 

Jl aJjSsJI aJjNI 5JLww« ?ji! liUj . aJLS^ jjS\Jl a^-jj ^x>- 

L»Jwjj (,aZ>-\jl* AP j— *o 4-*JJI ^JljS jd*^ tl^$£ . JUj^aSI jjSvJl J/?l 
jlSva^/lj aJ| 4^-jjJ aJ^j ^p a**-* aJj^I J^jJ! j jS\J ^UaJ J>-l i^f* 

Jl ^ylj UwU*£ .j£Sl 5JJ J AtJl Jj A>-JL L^;>■ jH 

“ # S. " e. £ 

jJfc Uj AJ^^j| aJj*VI J^jjJtJU 4^it£"l 5JJ 'Vj 4£-wJ Atu iiljfa ^~JU caJjNI 

.uic oyiji J> J^*- 4 

^jl>“ ^-aj Igit Jp aJ Jol aJjVI -L?j^jJI Jl jjjbj-iJl 
jlU| IJ ^Jl dJJbij .Aij^ j^UL>jr L^J (w^cjj c^vjl^jlll Jt^ LgJLt# .Ulc ^JUJI 
. aJ^LipI jl ajJjap Iaj^J *yu^ jj J*>jil . UaUI J| aj>-^ 5 ^ip JJLp 

.a^U- aJj! d?jj^ J} ^ Jl jji Jjaiwdl jJj Jl*)! j-wwsjjj jl ^jiti jUJl Ai-jJ 

jl ^JiVl Jjjb jp a! ^wWsJl jlfCjli jj3l c^-^i jlT lilj 

^jili .JS'^U^I Jp JLJL>- ^-vjJ (_£l ^JJL J a!U-| odk Jj ;U AjLjj IJj j jOl 

, s 

y* j$U-U .^slU J l*JlT Jl oLxiL oir AiN cj^ LS" y> *JUJl jl J jIj 

f 

.SjjNl Jp A*Jlj A^Lw>xj ~U>JL*J N j Jdl OlJij apLJ 

* c & 

^lil j* UUtJ oJ^p! U liU .dJJi jUf-l ^JLi 

j-lli L)l->tJ^ ^Jl^-jlapl U Ail v 2j£*\ /j^-Lvdl 

jl tL>-L^ ^ jl 4^ J.U1 ^ U>-L^ a)I jl V ojUl 

s* 

/^-v 5 ^v* $-jjJ c£j! j ^*-1 ^cjjljl j| $,jll (J^-j ^ . jj'^U^'Vl ^^p jir iil 

£ 

aJL>- Aji^-- ^^1 dXw 4 jjl d->dLoP iJ % !^>>' ^j- 4 oIA 1^« Aj^^l A 
^Juwy^Lij 1*1—*ii aIjIjT cl^l—jiP jl (J^I->- Jjj .A Zfjj 

A—jo Ia 43j*,* j^^Jl IJb ji/ ? cJU——vO jl Jl^l | /f 4 j^^^P .aJ^'VI 

* ^^^1 j ^^3l 

J> c 

lj^ .old! ^JwL*isl fljj ^^Jl ^-XoJLj j^^ll « ^iapl i ^S'5 

aJULI j j£j .Sjjj-laJL) O 4 ^ ^IsotropicAD^ a-v^I>- jlT I jUtiiMl jl 

odft jlj cAAl^>t^ OlfcLsfl Aa1i>c^ O^wXxJC Aj y&j$ AAj Jjt^j JiwLojJlj Ijj j^SvJl jl 



C->t j<j\j t JlilI oL 1 *p J^A>- ^ Ji 

iSij cJjUib ^JjC oIaI^I ^ aTaL»Jlxa 7 oi iil$o>-Nl 

iJj? Oj^J( - jbxjU oUj^U _ jJ-dj ^^cja-wwj 

AJlgJl A^tXl C—jl^3 .^j^-jJl ^jL>- AjX^ OUljiX;^l aJ OJjX c^jLvn^ 

** 

.^wUJl pPb ^-iyij JLmJI aJLp A^p )i L^S" 


# f . c . 

^•p _ Lu*^*«o _ I d '^ a31>- X 5 ^3js^ £.L*Jp 

J>j ^1 _ \Jjy>- _ \jjt 3 j*j _ XX jj^ l^j IJj ^xJ! Adj^LJj A^LwO^ 

# . # !* C . 

l)V A>“lXl 5^SvdJl o'y LXj AX>J C ( j l <£>l>- jX*- oli A^p 

tj* - ^ I^-^-p c£^ 5 a!>-1 jA ^ aJL>- ^Ip 

Jl ^Jax^vJ .IJol ( j^-? N AjX^ Xjj-JlJl cAj^ Ap>-lj • A®AjIjjX^ 

fi * S' . S' * 

- l / ^*-' tl*-L>- l„jlLx>c^ AlSJ IjJ^S"" j »^P ^-**-dj 

k^U «-LP , j I^xAj I Jl*^ i $. b^^dJ 1 y* ^aXj Lc yAy$ i ^2 l-A- l^* 1 

.^aIx^-I 0 £ y3j ^51 lIo! AjX aJX 


JLwo & _yl^ a^ - LIaJvs^ 1j 0^2 Lo^S^" <^y-v-j I a»j wLJI Lo«^ 

oir i$j j>ji ^ 9j& c^kpi Jij u n>jx^ xx isa 

U l) 1X Jugi ?Lgj IJj ^x!l AAj jiaJlj lJu tiLX cl$j IJlo jl ApIJaI^Ij 

^-S a^jJ-JI Ol j&> Ol iS j^l^ (j* ?<oJ^-l XHj J y>- <* { jp L>* 

^ cc-iljflll Ajl-fj ^ U Ixr ^^xL* J^ ca jlj-dsp 

l*S^C^ ^|*P*J 1 . AjjS*" ^ AjWS^lj^ Lil^ y> Oli^^®^lj j^J tA<ol^»V^P^^' ^—* ■>•** * 1 

*= tf 

?Lj 2 jt A^X aL?jX" i _ 5 ' s ^’^J 


y^Jj Jl^ ‘AaJ .^xaI^ ^-1^ l5*^ :5 ^ l/ 4 J^ 5 *^a! 

g & 0 

0i li-^>- ^J.1 tlo lp-A i X*X^^ ^3 d^>lS^ - Jlxll 

s# ^ 

~6S*jy* <bU ys ^X ® 3^ ^^3 c^<-A>- ,+ |jx^ ^p 

J&* jSJto kj^ 2 ^ <w-JXxj bJJi> ^P-U 0. LwJ Aoplj *jL)Jioj 

.^IJixilj AO JSsj JwUlXJ OjSoI jl JXr^’ CAjlXl JJP 

•U caxSJt Xj/x L^J ^ ((c3j-wJ at-tJ^)) ^»j ^jjliLl a-jX^ 



* Si £ £ 

Jl ^^2-AJ 7 -J*c* 4 bgiS*" A^jLiJl Iji jV 4 j>“L>cJ j Jw* Jbb| jl 

, Jb”"l^ .I , 3 4-*^c»o I ^ b»»p 1 ^ j>< Jj ^,. 1-^1 3.L> t^ 0 

c£^>-l JP j-v^l ^bU t^j^j-v^jbl Ibufc J Jbbl OijOi Aj jJlJ jj^)) 

**£ £ 

bL Jjj cJs-v^j _ JiNl Jp jl - j^j6 bubjb ^jblj ^jP Olu>~ij 

t * > 

. .^ycwjajl Jbbl JUil J _ Ulp _ l^JsL>tlj ^Jl <Lul^ aIJssJI A9 jJl AaJ^ A>w-Lw» aa^x« 
j^jbblj ^({S-jjjJl aJLA-1 a^wu? j«,£>>- ^J"" Jbj^i OjjU J| ^t£>J bJU jJJbJ 

bJj>t^9 b>0^£ jJJjlC jl 5 j^>^« ^JulS"" j^l^JJ bujjl aJL^-I jl j& A >-JZJ& (_£ jJl 

Ul .<_£ y>-\ J^wJj Obb*P jl ^}oa4*Z& A>-b>- AjI jjJj tb»lc <bljj| jju> Aj^JJ l ^ja 

.bill; jN ^b *>b w>ljl J^UJl 

AjU>~^Jbo-^-Jj J^2J (3b^ J^“l b >“jJlA ^UuSjLfc^ J>’jL& ^Udb JujJ 

oj^ J <bJj>t-» «Jjl Ajib-)) ilLfc C~~J Aji O Jb ^bll J,<giJl .J^ .A^j^blSl 

£.l*J| <J*)b>- ( ^a Aj J\jl AjjJl AiSvJls^ f-UJj A* JjjJ .JjP Ow\j>- bfj tAjJijjl 

iS-JJ3l i^JI aJI>- Ulc ^~bJ jl Ajb^Jl oij& jbbj u^ »bbc JjJI jjjubl 

* #* * 

A-vb?bj ibbc* ^-uS^jbj JujLfc ^JbL ^ bbajl Ju cAjIjUI JJLP -big 

.((A-oJlJI a5)) jj-5 ^bJl JuJj>ti]l 1 j^J d2>Jj>t^» 

j! Ai>x^u5 ^P AJL&^Jl ^ buJu bs>jjJv bj-jli b)l iijJu Oi (jl^P A^j^aNI ^jA 

4 cut 

^ |j^J Ojjb bubj^ oJ^>JJ-*u jl jl tdlLl^P 

.A t wobxSl Ol>-jliit Jbb| ^ \^S aLU joblj J^xJl ^^Ip AjjJi 

A-jJjP ^Ip ^Jj>t^ ^JZJLA y>ej (j^uJj^tJL* j jjj^J Jj ObjJiJl ^Cu?lj jl 7tU>c^ 

Jjp J-oJ .oJugb" Ajj^Ji CuNlju>~ ^j^-vj ^^vsjl C((AjUCwji?))j AiJl <Uj?bj 

^^j2a ^J-u^ Cj^Jljl^^il A^j^A^wj ^*^4 — Jbil ^bp — b _ JujU I 
> £ . # # 
j Is Lc (^JlIi>cU> b<jp j I Cr^ * ^ b-^J I jJJ J b*-«-b^ I Jj>- 

0 * { # 

,lju>- U^-jwUw» jl bj^p ^-b Jb ^LjS^jLa _ ^Jijb^ j^ili 

a c 

,*sb^-v*» J^*l buUi^-^Okl ^jllbl ^-*x> j^ Jib-I ^ 

C , >. £ C 

^>«lav? jJJ^-l £« Jiil^u Ijj^j c jj5UJ ^xja^i JJ^ b^ b§Sl ^bjxJl ^-PJjj 

ijUajl A^^I^Jl A-sjJl aJ b* L^jjJ j^>o Jj JjISj t A^>- ji js*** 



.Jliil ^1 p l\jJ\ Cj\j^\ JuX cO^SsiS 

<J.il>- AjiJ ,a]sL>“*^U <_^Lwrfi ^ip 4.Lj Aj J> jjjl5 £.Uujtj ,Jl*I ^jO^OJ l)1 jA-J 

aJL>- j-Lajj^ ^AJL» ^\y&\ cjl>- AjI ^1p ^**4 ^A^S*" ^Aj^$ 0^ 

^Jjl* 4 Lixlj Ajw ^-1 aJ^J lSsjl AjA] {)j£j ^ CaIS*" A^a 


^jLj oX^ Juw^LiJ l)1 AS "JS IgJli ^joljSsJl Aj^jij A*^,lgs c2X>^a <^S^j^rj 

r ^y^JsJjJ L^J AA^JlJl ^ Ap \Xy* ca^2^1p 


AA^ l^’I £-v*» 4~ GJ»J* A^wv^ AJ 1 A-J AJ 1 ^ C-^V i <2 a\ 1 

A^a\s>- AjI ^j Aj l£ j& 1 ^_L*Jl TtJjlJ j£ 1 ^ Aj AaAw^Iao A^iajl A-^lll 

aJL>- * j j^\ (Jii->tj A^3j-C Aj ^ Jl ^ j^X> A^ljjJl .^ycj^]i23l pJl*JJ AjL^P 

AjJjI ?-1^- JAJL^o . aJ L^-1 jj]oSj ^JlS' (_£ I c AA X>eJ L» S-»'j* f 4 A */p\j>~ AJljJ-i 
C^Jiaj ^~jl> 0^ .Aj j>txli Oj^sj L» ^4^ ^P 

^^j\j yx->^ ^ ^4 ^' >—i C J j Aj^ . 1 S^Ll-wJ L—0^-^^J A*J wL<J I 1 

.ol® j*)l\ JiLcj UAjP .AjJjJi ^,rJIj-flJI 

tviJJi ^1 p ij .^j^JadLI Juli ^p Ij^ia Aj.o;^sf jU t-laib J^-lj iiLft 

1^3 ^Lp 0 ^£2**«a Lut-0 L(f ^ CA»*ji^Jl A»J^^\il ^ glp LijtAj 

.jL^j AjU a-jJ-JI J^j^iJlj ^Lj-oaJi .sljLl ^jIaJI oU .^Lj^iJI 

s c # - c 

^jjl 4A^lp /^4 wUjll ^jX^J X>-^j 0^ l^Sof ^vs-Jl)) 

t jJIj A-j^iJ^ *^A5^ 


o^jiJI ljX ^pAj aJjJI J^j^^tJl (jyijS oU^jiail o aa jl Ai^pl 

# C # 

J^L>ej .^yljj^iJl jj>JI P aJLjCU ((iiljjb 1 >-jL>-)) /tu^jaII ji ;aJ^ 

P ^K P P 

klJJj oU t0i| ilLD-IS” olS” lil* £-* il)l 

.Oj50l ^2>* l$y>ry> { j^i j»J ijjSsJl j^-JL) ol ^ ^jy^JLSl 

# « s. ? 

^ycwj ^A^"' Ijjjli oV cAJAJi Jb?jj-AJl (3^*^ t«A^P ^A>- iAAj 

UL?^^ ^.43 .Aj 4^AJI J^AJIjj Jj\ j^SvJi ^yl Jli" A3^ 

Aj|, viJH^ . Lo-^J y >IS g; LftAlP tjjk^ Ajiji^ iillA 

j^^Ssj A^2 . s A>t_Xj ^aJI 0AAxJo l^ll j ++ j +j£& 1j >-jzjla 

L^sS ^jj 4Aij-wg iiLft J^» j^SsJi Ji 0^ ^rr^» 5-^4^ caJIxu 



OWjJl £jil (_£jJ . A^ A-wLjil A£ y^> jil APj^ll ^4^1 

. j£ L^S"' j^> 0j^-5l I ill 

Jl^Vl ^j> ^JL*J (J^jJjLI JjUU aJIai* aJj\jj£ ^jyl jS 3 ^>3 

^j**3 .LjIS^jwU JljjJI ^ \j ~Jl ^IJsOI |tJL*i! £-UJ jJtS*j 5 j lie c^L*p ^s!t aJUI$3i 
£ ** ** 

Ui>o cOJJ-Uj (.4*yp\jj oli^xS”" SjJ^J>* jjylji ;aJL*x!I a^-UI 

wb^y Jla capjJLSI aJ5sJJJ ^J|j toLo?l>^Jl ax-J^ 0^1 Jj^j 01 UJp ^51 jJJ jjcil 

jb*yi\ ^JIp 


*\ A 



£jljjl Jlrtflll 
CiLuabjJl 




* ? c 

^>c^» HIpj co j& oU^Ij^J l jJlJ ^jli-1 /y» ^.ob-b^b jj b« J^b^l 


<Lw2P A*Jj cA^_£^» Ols-I j>r\j cA-^ijP JJ*ji caS j^ 4 A-Ji Jj^jj Ob>Jjsu T ^» 

5? ^ 

(A * - aJa 11 A*J 4 A +£■ y*4& ^ a£aU bkl^jj b*JLo •1 1*3^ 4 (J^ 1 ^Jp 

^bJl (^jjtli ^ g <aj ol ^jal^o N oL-s^Uji^ b_3^*j V J^>li .c-*>|^ pJj l*X£>j 

^Jk>-1^ ^JT j^-*j __J^di 


A*y^L>■ _ $.LoJ-P 0^3 4^-ijtli AAP 1 ^ (^^bli 0>w^0^ 

oljj U <w--^->si . oL^>b^Jl ^ ^jIjj^I jtJlxi! ^jL^JI ^Sl^Jl Oj^o^-o _ ^bj^iJI ^UIp 

^ ^ * > c c 

jJ^-j ^«j1 Iaaj .ob^bjJl (j/ 4 ^i 2 -® y~* Cj^ (^ Ol ! ^ t>b» j «A>-I 

* 

Aj^iijj CA-^ljJ^i £,L^>Vi lilj^L O^ib ^Sljjl U^ a J \J*&* 4<_£^lp jL-vo'V 

^ oL^UjJI l) 1 ^ip ^Ip JUjI iiU^ il!i .^^Ip jl>- *^J ^ 

. jly**»l ^-XAj Ol aJjPJj /^''-f* (^‘■bll ^UaU 


^Jj-?t-uj JIJLci 

ojjfc U^bl ^A3 .A^-JLLgJL C^jj^Laj ^Ul ^iJSjS'j cA-C^aJI Ob^Jl l)I Jj 

£ £ P 

^Jjv-l ^jA AjwLvb^il A^>»JJL^Jl ^jA {£y>~\ j^\js-j Ojjplti oIj Jfaj <Jlal?V! 
CJlS" AjL^*>U^ A^Jb j^SvJ .^ajaJklj 

5 = _ £ 

I ^ i y%MbA Lfl>* ^ J^>E-^ wLfiJ , *>Xj ^ ^ 



. L^_Xp o^^Xl 4 X 4 IS^ 4j^^ 1 a^-jJ< j 

4js^-*>^\aX 1 ^^**<*0^ c^*A-Xl ^yoXw^Jl oysJl c-^yypli*3 ^ylp iAa! 

cXo-Ap oISYAp ^Ip ^V* ^UajJI 01 { j)jC1a^ \jj [^j .j\JjjPliiJl c_iyJ 

^ . p p ^ 

'A^c-J’ 0 y&j lylT 0*5*" . 4^4 Ip Ajwo^&I ^1 Ap^ 1 ^1p 1 jA^i Aij 

« £ * 

^y^yA Uji yjXXJi YAj *\ JpJudl Ji* iUlSJl ^IJlpNI C0^A>^ JlXOlj ^UjV 

(^JJI > * :>jl*X! ulS" t r+X + ^="l iJjJl L-gilJjS^4 

^r Jij* CfJ -^vA' OA' £**r Cf~ 0 > ‘lsAV' l/'^' 

^ 1 C ^ t t A*jy» ^Ijlpl j T 4*\ C \ * : Jj> aJXL* taUpl IjlOjl APyl* JISJO Jz J?Uj 

^3 C-*il>- {^X^sj J qjCs^j caJ^LOIj aII-^I y*j t 2J&i\ J j>r j*Xaj ^dl, 

* 

Ol^ ^^xiid.\ ^ * ^JIaJI J^tCj . ((l*uy® ^Jj-oji-l JjT))j ((A *j y AAjL/5)) Aj jjJLH ^-oUcJl 

# # 

.^jJl Jl>oVl yjA-\p J*A^ aj y^U! cJiX>tjj tL^wOL* Ij^j 

s- 

^3 y^.Ai c_y^jpliL*3 Vj JjI^XP^VI O^jiAaj ,yy^pllUjlX ^Iaxp'VI JLaJ 

h i# # c < ft 

Lj^«^)Lk L^j aJa^j \j\y&\ 01 wOiJ .^iLwyll 

* g> 

'YtalJu oir Jlill ^Ip vy»li)l jiljll .Lx^ aJa-w^o aoAp oIS*Ap 

C4J^plii dlkpl (^JJ! j^Jaxjl ^ull iixJA4 ^y^Up 4^iS"j . > IY A^^XS 

ol^lji jiyUj .r/r j\ it/r syuir ^iopI ^ ^ijlpVi ji 

jjJ-l oi lyXdj5"l UO-LP jiiiu ijijfj 1 y<-X dAAiJj .iwwJ l^Ji o-iu^ j»Ujl ^Lp jJLXj 
^^>0 YIX^ yj>j ^XJ! U>X .aX^IS^ ^ljp-1 Ai^jS' 4uP 'V Y ^<-btU yJi 

^JslaJI JjX? _ Jl^jyplli 4 j;^] aJ Ia^j _ Oil .l-b^lJ Iyu ap*A 0 =A /y ^Xo? JjX> Uj 

* # . £ 

J&j 0 y* o Jy Lyj yA JyUJl IX^J . Y ^A«X! jj4-l yfii 

P , s* ^ 

J-^S^ iSLfc y»Nl 4-0jA^ ^3 .1 y* o * */y % V yfc ,^»l 

(JiyL* ^ yJi lX-fc y4 ,l^pl ,4y>- j>z*a ^1 '$jy& 'sl^i IT X<>-^4 4AP 

.((Irrational^ aXi^ V)) 

«5 * 

a«-wJ y4 bljaj ittOXijjJi (^5^" yAp 0yj^^pXwyiJi y^X? .Aa) 

L0?jl)) ^^*1 AjjL^^JI ^1 y>~Vl JkiC ^ ^^il 4j^X>-l Ajj^" (J>ljlv9l 



//\j Jgjjil 1 a& . 0 .^AaJI * ^pI^j ^Jk^-jwsx] ((aLU^ 

$.U?I y* jj^au a^SsLlSI ob^l jl ^1 p A^bJI J*!A>- ojb>cjj, ^^IaJIj 

CA»jj^PIjLylJ 1 jlSb^'Vl O^U^Ail AjI AJlJ^ ib^jl^J^ 

£ 0 * * 

^IapVI <Jp j^jgJ boAp cj^So b>-ijj: Timaeus^jU-J ajIiS" 

AJj^J! 4»w^JfcVi <_^aAa^sX*^ 0 ^ £,lllj CjLJij C£.Ij^J|j 4<—aIjXJI IaALj^pNI ^ygL*]! ^Ip 

. ^o.jg^i.1 A^AJLgJl Jb>sA»*>\j 

^_P^Jl f ^lp . ^*^*Jl bb A«wwJb A»o^P^ A^jIAj 1^ Ao^^Pb*osJ 1 c—■**1]gI?1 ^jA*j 

q\ jJ ^ jJl J oN jb>t* l£'ja^- JjjJIj obb^k>t^ y*~^ uy^ ^iLbl b/ 9 

Psj^ .^^Jkl ^iL>-^I apVI |t-lp ^*>1*0 ^1 p C)^2 L« Agb^ww*^-! j\ cojaJI 

p p 

Aw<AA^J 1^ AOA*Jl A.o.)g j*AJ 4*^0/^ 1 i^owOjJlj . AsA^lp Ao ,2b>cj 1g i“>cJ (Jl^jb* Ail j 

£ 

CA^IjXa A-j-ygljj Oli*>UJ ^ybj^l ^JUJl Jo»b*J bgi^! J 1 ? L^JjA*- 4 (^£A* oA~w~i 

# 

^Jj-^gj c (J bill ^b*3 . A^oJ-*Jl AAgbl A*^bw*Vl 0 jSvjjJi oA& A--* A: Aij 
Ail be 1 ObS"* ^£*^*»<>-aJ 1 |*1 Lj-il-i aAOa ca^Ajla /%JIp Ail ^1 p aUI 

( jigi^'^lj lgi:A AjjjJ-l AA?b^Jl $,\jjJi}\ JljiUj .A-ji^il .s1ap*>L1 ^j^UJI ^i*ll 

01 ^ p-PjJl ^ip tA^Lj ba$j <LUp aaj^ jgj j^SOI jb ^AaSI ^jL^pNI 

.^5j-sA-ll l-£^ j->“ /j - 4 O^ J>- jj Aij Jj^l A-s-O^b^il _ ^bj^gjl 

^ |t-^l oijbJ cAj^*^*il Oa l)g,,1-g^ 1 3 (^j >-1 CjlibL CjjjJg AaI 

{ j0^as>- UT cillj^-1 caJJI J^b^j ^ .^-Aiil ^^1 (JjOJl 

# . S * s. 

C ^ o ^J^Jb - *>bu _ ^fy^> ’AjSbb ^1 J>- 1 l^l-^pl OjJjbJlj 

. a j5" i j_^r^ £ * f*^br^ ^Wgb>- ^^aI j^Jl^xJl bo^" Y' * 2>J^*Jb ^>jJ1j 

£ . # 

3^JL ^Jgg>sj ^Ap 1 1 iA^lb ^-j j» Qblg.^Jl b)l bo^*" c^*)Aall c^glx^Jl 1 J.Z& 

^ Aj bjg2jrP- jUjj u*^^ OOx^'WzJl A^-l ^ j> L>»So .IwAjfcs b^jj ^Jb 

b^^*W» ilwlpl ^t-bp ^bp y£>zJ ^vAall 4w—^ IxSvi b® .^A*jl lj-A (^^bil) J LijjiJlS" 

A^jJi ^Jsu \^JgJl ^'a*j OJ^A Ui" . 4SSa ^Jg.-i’ ^1 ol ys>^A ^ ^.1 cdbbj ^ bL^»P 

. # # # ** # ** ** # 

b^ .^vAaLI c-jlxSbjl jij>- Li^gAij bo^P b^AP U1 b/^bJLllj /^vgjjAJlS"'" - bags-'V _ 

- j^ggb-1 4g>-J (^jbp Cb^ ^ -^PjU .Oljjjg^Jl 0A^> /^P Aj^J^» b/^ A^w^Jl b)l 

\ ^ 4 A*g*t»w»«Uk I vjjsii ^ ^jliii ^iAl' ijjuJi a^-IjAJI (jjbp ^>c-A Ai 




XJ oJjJp olilij JIjjU 1 Jjs> ^Jj .^Jg**Jl jjJiJl 


J^ ] J ] 


o^L>Jl a 


JS 


J^XXj LkS" A*^.JXA ^J| J .sItaXpl ^J| A**Jg jjJ 

tf fi * 

-p-^' c^ *lr^' (_/ (j-aiaJ' I $.y?r "W^L>- oLjJj 

c£j>-jj -^*-^1 Jai-1 c-U^- ^iSjl ojj^JiS*" ^-Ul Jl AoLxl>c<x>c^ ^J 

.1 T J V ^.SwUJl Jl* ;A4jJJ^ 

£ 

.AvcJxJlj ^L*OtU Ijjli Aj»**jl Jj^Vl ^yjS\j AXU^jdl ^yUil O-Xj 

4aL/?^J| ^ 0 j]fl-..«Al j J^J ^lj Jl3 A£JuJ| jij ^Jl ^J Aa^-ojj AwwJcLft Jgj £ yJUP 

c £ c 

jJLij .^LJIj 4 jjL*j*1J a^-xJI l3Ii-X&J J>-l ^ l_ J 

Lgjl A~*J^JIj i-X*3l ojs XXxji Jji! .aJ^l^JI XpIjI-XJI oJjfc ^y» ^..J&P <_£J\i ^l]ii 

£ £ £ ^ 

jjJu ^JL aUIj cAa\j <LUp o^ikJ 0->w^>l tgjl lJc^ <UjL« C^jIS^ 

^<X£ jiJiX^o |*JjJ j- ^x xll ^jX*-aJI ^3 aj*A^ «^*)g.*J 1 ^j^UxJkl 

.jUrJ lJ OjSol Lx>*ju aUI 5^Jo* />t>Nl 

S* £ 

Sjlxi^lS"'' 41 otp-J^j ^- 5 ^J| <— j^^S' \y j| ^cj^jLxJl 4 jqj 
^Ul >\m J 4 jJup ^LJ! j y>\ 4dJJ-xl j ^ ^ J 4 jjS4l ^p ^~-*xU 

^wXl^* A^ji ^Jp y^yA j»i>t^ji J^ 1 tj* jjSsJt djJ&± 

^Ia Ap- J^J C—3jil siXlii y . 4^" AAj^Uj Jj 

. iSvj j/^i y oApL-v4l <W?l>- 4 AA-j3^ 

jZ* L« L^Li 4^>-*>LJJ ^lS^Lw* ^wXaj 


0^3 


e- c . f 

aIUw* - J^ 5 *” A>1 L5^” " Jsj>- A^j^- Jij^ 3 

* * * 

^La 3 .f.L^Jl ^p AjjU^Jl ^1 ^>-^1 iJ^>tiJ j^l 4 aaL>x^» 

f ^ t # c j 

a^- 1 j>xj ^«*Vi 4 jp li jU*jVi *<^*j tj^ 1 ^ ^ ^j* 

olil^il ^3l^X*3 .LwjL-v! I jA I d^)l5^ AA-3^ XplpLw*' 41 ^P XpI^)^-P Jl 
J^-l ^y» Aw»j ^lj>“l ^<W2J Jl -Xp- 0*1 J& f ^ C^jjijl AjjUtlilj V-L^JI 

^J 4^JsJI 0jJ^ jJ^ y ^1 IJuA ^X>-J Jij .pjl ^J IpljL^w^l 

Parameter i^j ^>S j^JI JJIp ^j^w-I jJl) 

C 0 C tf £ 

jl c3lxxx5^ 1 ^3 L. j jI J*,Pp.isJl aJI U5" .^L-v'^-Vl _L?^Jxxl.1 4j^jlS 

ojjfc J Aj\ fi JlLj .OjIj ij\ cA^jJl A*^vj LgJ A3^P N Jjjjl Jj^ oJl4 


^ * Y 



Olio Oj olj^O ^y»j O y y* ^oUSsJl 0^“i y aJLJLLI 

j\^^\A\j 4jIiS"" y i jo a**l ^aJi jjaJi cfy^ “L>^ < 01 $ ij^s-ftj 

30“Ij Aj y ^jLvUj 4A-^?UM AXxJ^ CAjlJb ^ U ^oljj /y»j)) 

2Lw*T _ aLlt Jo - J^jjl jjSi f Aid IIS^J .(^ ^((yr-jl>- c/lj A3 *}Ip Lcj^ 

.<lO*J A3jJ loll JO^*- yy* cA^vLi 2 >\Jj ^y\jyJi}\ (j^SvJJ 

A^JJiJ jjkj jl jJ-> y 

oJm^J AjjS" JJ Sj-lli .J^l^lJlj JO^I p-“*L OyJ yll jb^4“l 0^1ijl 

y AllSA pUJI fijji yJ Jx>-J c^*lJl y& Aj fc >l^oJl 

^ C £ 

lo«“ Jj&ailj ^>-Ul *)' l*I .iolll |>L^j>-tAJ aS"" yLt (^1^5 1^3 c*o </ 

Jl^Cja^l wLa 3 ^Jliilj ^ ,^^ivwv^«wJl ^g 3 *,, aT y^ i,^J«*o 

L^J^o 3 jj * ,& 1 i ©a jt o *j£~\ aS^ .vjSCJ! apL*JI J^p y*^* yL^y* 

c & 

jr jj-s^ (/HI i jOp yhJI jySl jAy\ y Laplace J^ y IjyW 

yO^ll aUI laSC*j .^JiSyJ ^ AiJb aJ jjf apL* aJI y l)jSCJI y Sji 

. oIpLvJI ^jL/? 


^ . r 



CiLuiab Jl A j&a t a 

H **V «♦ 


c ^ s' * e 

^ bj0^ij a^>-^Ssj Sj^j Lj2jl U j^sS' >A-^-w*» U-flJ 

. ^ ^ ^ 

£bd*J^ LgJ ^ AiL^ {J? ^LwO^P ^^1 (_£wLS 1 * -> y ^»bbI jJ^)^ 3 

•ISLa c^jJI y& tAiLL^ jj^aP Ol^ La*Ssi .*Jl*)l JLj>- s.lj-w*Ji ^Ip 


JJh lj>jbj .Ajli O^SsJI OJj>-l jb ol^l j£\ 


C > C s 

jJLS .^wvLo»l ^JSsJuj c^oL^jv- o jjL^ jI ^1p Ax^JaJl ^il j\ ojJ Ol f-LJ^Jl (j^ 2 ^ ^-ji5l 

C((^J^SsJl C-^J-V^l^-I)) l^Jj>5>» ,J^>tJ ^IpLwwJl 0 ^SvJlJ pJljxil ^^L^siyA a*>aj C-wC 

4JjLjs Ij^J l aiy> .^ < ^>UkP a-JUjJU^ a^-L*^ ^Uaj -l*j aIS"* jj^vjl 

caJj^vJI A>tjjsJl cJlJuSsiJ ^xSl ^JUJl c^j-wwU-l A^jaJl 

,aL>-JJJ OLiUl 0AjJuii bjjS Jij 


wXJl^jl <^\ ^j-s^l*li ^^Jjll P^L>“j| c)LSC«N lj 0^ 0^>-jjil 

flp jJUj -aJj .Babbage j^bb jjjb^ f a ^*U ^JJi 

c # 

Jlf tJ jLisJ v o ^ TotnesjAjy axUIp cJl (S J j^ W OjJ 

^ bw^b^Jl <,,. «. ^ ^*4 A*»*sjLo i_^b«*^b^Ji 4 A^n^j I^A*bJ ^ A *• ^ A 9* bb 

^ A ^ * ^Ip ^ UU? ^Joj^ 4 ^" Ax^U- Jl eJJi .dJj Jjbx« CJ15" ^s!l 

^ ** 

L^j (^A>tiJ 3Ai^j cL&^w^ y aj^ jjiil A^jLLa a ***j 

^JJl)) fi j^' ^Jl 

O^LJj>til 1 l)^"” ^ .Aa,LJj>«jJ1 a^*-oj^-1 ((^ VA ^ flp y >*• _ - I 

* 

c/ iflj> ^JaJl JU-^L UU?J .^jwJysJl jJUJl Sj-Uj 'jii* 

.aJIaJj ^y^ 3 j 3 jjJ ^ jl (,^Jj jails' oLws^LjjJl 

A-LSjJ ^Ijb O J^pl ^Ji ^Ju j-y«lS" ^2 A^L^Jl Aw^^jit ^4 ^\j^$ aJU>“ ^5| 

.L^J ^^W2j2ill4 ^T\JlS\J^lj 



^1p ^*lpj cOAjJ y y£+*i lj ^-Aj£ djb i3 l)I A»*j 

415jwoJ^-l Zya cjwJJjfijl ^y^b^Jl jSCflJb 4jb>tp[ ^3 AjisJ 

£ £ C £ 

oJL& ^5 j .Ay jjjV OjUJl ^3 O^AS" 4~<dp ^lil 4it Li" cAlpybjJ dj~*<b 

. —- #> £ 

yo- Jj jX ^Lo| /p» rySj cA^bbl oVNl l5 Ip 4j y>*Jb La^» ^**^1 caL>- J^\ 

^3a^J 1 jli" .^>JJ aJ( j^> eDifference Engine ^3*>L>-1 ±Sy>«^» oL^d L ^LJ 

/^XC L Jib (_£^JxJl Uaid aJI>- jb>cd JjIAs»-j cA-iviij 4 :: A ? bj JjIa>- ^L[ 

a*a ^$0 c<^tAi>-Nl ij^>c^a Jl^i b>-ij£ jdjb y* .A^_id y* 

JjuI LjL -J Jbr^ ^LSl aWIj CAVTfL y Jjj^JI C-LSjt Aylk^t 

CJjAII Jj^L AAb>ejbl ^-P3 4>-bbi ^3 ^JuLsj 4>>^ilL Lo^-C ^A«& (1)1^3 

£ c # c 

^**0 (_£bAA>o |*J J^SVl Jp *bJ ^!ji (j£ b)l (JjA^ ^i ' L 5 - ^ j3j A^-Ij)) 

ULv-^ djljJ- c Jj j-wJl ^ ^cASi L d)L^*>^>-^1 iJ j>ui . ((\ A T * ^Ip aj*« 

C_£yl 4^*>L>- 4 JI jj^2j L AJP ^.PAJI ^A*i p j*J 4 j^ CAylji2J j~\ pA^' J<* J- 4 

J-*j <J-U1 ^Analytical Engine il»Lw i*lp 5 jIp ji C-*> C j-pS\J 

. £ £ ~ 
^jiol JLJ ca?L 4^JeL& ^9j ^w4»L-\l a^LlJ ^3 j^Lil c«p 

t*ii J^\ ^v« fiJjw^P 4i-L>t^» Lc-w«j j) NjLo» 4 jjJJ ^y* 


^Ip dJj^?L^a oAx^»l Jjj cJ-L-l 


5? 

c4j>sjL| <Sj^j cb^3 ^bb jlS" 




bi^ ^J^b 4 J iy^xpl wl&3 cdbi Ji" ^-P^Jb .j!^L?Vl 


4^»bLi aINIj tCow CatcherjUaiJl ^®jjb>-j i(jb*i!) y^\ L>L^ SjILjj cap 

Aa] .OljLLJ Cj^bil ^3 ^AAxJUvo 


A^LwJi AjLLjI&I 


jAaj ji obb<kP j* Aj^ii jlJ .ajLJLaSIj sLiLJij c^b^iVij 

caL £«bjji Ajy^jaJl (jyI^3J Ci—^j-w*)b>- lp^j jj^Ji L)l^v 4 'yb Ol 


•ciy ^j* 41 L5" Cjt-p uy*^ iL&j 


A^LoI ^ LjJLP c3l^ppNl C-Jb A^aI y* Oi ^bb j\jl?\ AjI^P yA -t-Pj^l 

yyj aI^L <^ 2 ^\ Laj c^Jo^IS" 4^b>- ^s Lu casian oLi’bj! 

~ C fi 

L^*>» /jjLsL U!Adelaide ^Jl ajLI y* jldl y>-L AiJ LkJ 

^ ij. c^t-LJl ^jl>z!a y tJjbiJ^ iS j£- ^b j C-AT A3j cAAtS" j^\ y» LJaS • 


^ * o 



£ £ ^ ^ 
LT AXplJjU^b Ol 4^Jjb Ax^y (^jJi ^i-s^Nl ^ A +/*~W biL&j Ax^J*- 

^JJl ^bb 3.5 ^fj ^Jp A^ Jbai^-I iSj^r c \ °\ ^ * ^Ip yby .AU bljl5" 

^?l>* jiwL^lj b^J*>b>- a^Jx>- l 3Iy^L ^Jjj- 4 3lijj t<_£iljli 5 ^Nj t-3^L^J 


. A Jb jj ^1 ^UJ 


0jiil oLiJ^AJ ^x>- ^Jl _/*j jU^Jl cjb \ A \ A ^Ip ^Jjb Slij a*j 

. AJb A^a aii Turing £jy 0^/1 y* j>^ ^jUtx-J {Sj^£\ ol Jj uy^ 

£ £ £ £ £ 
A.j?,b*li bw*j bo^ji c?*y~ ^y ^y^ JJ ^jy^ y^ 

.Jp Sj-^li ill cU^-Up Aj^S"* j* O^IS"" -^v^b>~)) 3 ift , 40j<-J-i (^^*>»b>tlj 

b)l £Jb ^Jp ^.J^" ®A*^>jki j«JLU t^bwj>- ^V^bj J^*P OaJLj 

aJ (jib! 0o>- ojlao ^obJl oUJI w>U2jp ^Jl 4 ^ ^ » ^Ip ^Jl JjJI 

objfc .bg-J~b*^ ^jJ ^/ Aw?bj JjLw» AwoJ&l jXS^I jA^ 2 Jii Y YI bJ ~&I ba 

ObJsUl AX£>^ JjJ y* b^Jp j^i*Jl aJISsJj A^bdl AfljJaJl aJLO J^bd OjIS^ JjLJl! 

.A^ObJl 

£ £ ^ 

4AjL^JMJI ^ijC aJ^J y» JjL*v« C jjii ciw Jij . AJU jj OL^L)jJi (jLvjl b^sARJ 

.JJi Jju bf*tibb^ Self - refrence S-J^ L^c^^ apj^« olijbL»j 

^»-^P AAj^J l^w\^tj b)b ^Jl 0*-b& ^jp 

dLio ^Jvj .V ^1 obU^ A^bj aJ ji^ CJlS*" 1J U OijbJ-l /y> 5 Jwl>^ 

j.jil Apljgx^b ob ,,, .j^-I bbi oLS^ bfc^bj jl 4 jl>“jj C)l fi-^^ ,,,, aajjJ <j( 1^1 

^^pl ^bJl JtA>- L5 b?bj ^>1 JT ^-x>J aJ- jl aJLSJI jj^o oi 

Ol^^^b 0*^ 4 3 i^Ap O^^J ^ji ^bJli .Ajb^Jl ^gX>- C^bb»-Jl ~A£*y* Ai-cJ-wJ 

( # S i* *. — 

Aaj bb y*jj *bJl bvboip ^Ju^J-vvO A ., ^ 11 aJ^[ 1^ 4 Aj!j ^ b 11 AX^S^/# 

. 5 JbM 0Ji Ui^ ((Aibbp)) jl A>c-wJi 

AjJ 4US" U>Jj Ubbj ^-vflJ b^jU 4Aaj^UJI oJm^j oUO’bJl b*Jaj U ISU 

# 

^Jp a^^*j* 4 j 4 3 ^Jl>u^» jpIj-J baij jyy ^p'^bJb .b .3 ? i^jl^J 4^x_>- 
Si^p l^J o/; 4)V ^ ij \) Tautological 


^ • 1 



( JjU A-jL-n^- A*L»P .AJbLi O-Lft jJSsJ (J, jJ UpO pJbdb 

. Y* 1 AjU*-NI ^]p ij4js2-wc*o Apl^S y* AP^o»>t/« bib Y* t — *1 - AxG 

* c fi ' S 

y* l)I t^JpljjaJi |»^ij S)l A>-b>tj b~J LjU ciU-'Vl ^)l J^jX; ^$0j 
b-o b*h o JjU l£*^ b» ^-aa 0^ 4j>-b>*j liwwJ AAJbbl ^sj . cJ 

jl Ixj . aj>tl^j>z^2}\ Ajb>-^ll ^1 p bib Jpl^jLSI 0jJ^ 

L)l^»yij jl C-> ««) lb»£3 cbJJbj ^biLLS 4^0 L>- aJI ^wi?vu*o 0^ LpI^lx^Ij 

.^^pl ^JlSs-JLj UU aJL^ bJl 

A^^Xa ^bbcb JJ*J^ \ jP-ljl <b^ A>-b>XJ j%-^jU CA-jb~b“-l JIaIsVI ( *bo b»JjL*£ 

c s- s 

ol^^» ,c«-—*N^l oUo jl ^ijp'yi J^j^ bjJ-bj dJJbJ .^iljJl pJlp 

^2>- cU\P J)^>*-^ A^j^b j Obb*-*J I J*y*i $JJacw* pJsL*^ l)j^o aJ^ 

Lip Ob^)| j^*jb> ^jjbjlj .S.SA>e^ iljpl Y J X jl JjLl 

P P C S' £ 

OLvLkPj ^A>JJL*Jl ^IjpVl ya (£y>-\ Ipljjl Oj^bxl) Obw^bjJ) ^ 

yb c3jjb» ‘ry-'* L4^^ ^ A •£j& *Apl j£ £+CJ (^bjl ji*,^gU (^b*A>-^ ^^o^jlil 

P s? 

jJ> ^.LiVl abjfc Ijj^j J ^>«4 ^j*i J^JaU .^SljJl pJlp 

. f !S £ 

^iSbj»> aIL^wv* cpL-s^Ij^ il 7t-w2j dJJbjj AjJJu b» (Jbfj^ A®jilil 

c_^P*>b^* ry* J$> \ *J oL^bjJl |»Jlp IclS^j L^Jl . j £U jy*J^- 

. ((AJ^lSsjJl)) jAJ ^JaJ 4^>-j dwb&j cjj^^Jb 


A«^v**i3 Aj ^ ^ aJj c_ b^s ^ b ^bl _ A^^r a «i\J I A*b "*" 1 j ****&JS I 

Oj^T c5jL^JI jkilj oL^bJI JIp C-JI aaJI vibb ^ .\ \ ^ <J 

iiL& ^ ^1 o^j^-^ll A^b J\ ob/jiil jt Laj>bl^ a>^ 1 ^ aj J&j Godel Jj^^p 

oJ-& OjIS^ ^1 A>IL ;^ >w ;, jaII ^JlT iil b« J:JP- ji 4..->r^:^a aJL^ 1? 

OLs^b ^1 ^ UJ^ jb M U^^p C~4~b> L^jV 'y (No - go Aj jjflj 

sc s* 

jiji ib^xj'y ^ bbjai iJbjs* jl A>uijbi .lx!! l5^ y* 

C *■ | S £ 

^ j **** j >) I J T 4,P-»-vi«aJ 4 w0 1 ^ 1 c A^4 ^ Aji^jijb | ^ »Aj&^ c«»J b^,^ b jJ I ^^ 3 ^ ^ - b«vO 

. b^Jl^A^^b?..lLl Y^yP jbl 

3 ^Ss3 . Aj I -li I A^*j>-^ 4.1 p y^&y \s y~ lij bb> 4Pj^>t^ yA ^Jj J)^P Aj ^-Aj 


^ * V 



J'> a- 


Oli ({A^ilS aX»XX)) $X& aSX^ ll aX^XX *^>-i*Jjd.l IX& ^>-wX^S^ 

OlSjbX* . As>^p*L^a XLjX jU XXt j J* 3 4 X 0 IS*" XLX-li ji| JjjlSi 

& 

Jb^U ^>Ul £j j*?- Jlji^l oX*j . 5jIwlp 4 aJ j) ^ * »o -LXX 0 J^S"" X*j | i A^>- y* 

: X^' j^' j^*>J OjyiJl j- 4 A*>trX XLkj .jjy 

c 

.i^Jiji^ X^i X^i^^XX xX^^j b® ; Jsl jjL^i 

. JSj^aJl JU Ji J?lyL* lX^b>*Xil 
pJlp wLai .(lil^PjLJl X*jJL» oU>^X sjp XLJ&) 

^!l A jy? 4^-jj dwX^S*" OlijbX* ^j^-j l)I Jl-Xj ^ Jj* + Jrg*)l c3j^*Xjaj!j oL^b ^\ 

c c 

£^b .^XL?> (^ji ^LX ^1 p uL^LjJl $.bJ 0 j^X» XSjL>&/® XI cjhU-X <^Xi3 

a^ i XX^Uj oW 5 ^jJt J* XXXJI _ <u*_>-^ll ob oXa JlO y 

be Xty^o IJm£$ .L^jli oLx^b J\j cOb-Xb^Jl ^-Xv^j x# Xi*>lXl J^b JJLS _ XoIp ^pj 

*» s* * * 6 , 

^lp J ,|jj>- IJuXc®j 'Vjja^> £-b>-l j^Nl XXX^- ^ AJiSJ 4 JjXJ ^yiSo 

4 ^ —J 1&XJl*J JJjjX? ^Jp A^X?lJj bU23 /y» aJ\S X Jpj, j J^J>eJo jl £^il A-JJtJ L» 

^X) A^XaJl Xjp*X ^c-O XjJJP ,JubX X^jX> ^3 L>LsA 23 Xb~X^ ,£tj| ^ ^ 
4 0 LX?b^Jl j^p“ Xi,lgXl oLL>jJl jlSs^'Vb 4 XX Ja]\ oX^j .l^jUaib 
4 Jj-i^p jL&^J XjIXI Xx>-^ l! £jlX jAy>r y* IX&J .L^Jti Aj^b^JI oLXo-Xl 
^P OLvbL J\ i-Xv^J ^xJb 4jj^bb ^j-s^jil J*L^ O^ 3 

<^P ^ 1 — ^ '^-^^v^XaXJ A»^w*X _ A*X^» 1^ P IjX A.1^Xt^” iJuS3 lJ X*^ b 1 

* £ 

cX^j jl ( j^Ui^b jjlj u^>- jXl wXj .jv^>XJ Xbli ^p X^j>- XX 2 ^ 5jXLa 

s 5 . c ** 

cpbv^bjjli 4A1AjXl Xbli XaIX>sj I^LXpl i^XsXo Xl 

c c 

• x^* ^ ^ x ^ *• *• -X! I ^XI 

, 0 j^kj^ a«,/2 X XXi^'Vb X^Xj vwXX A-t^XvVl y* jlSXa'Vb 

4^yb Xj ^ jjJXjXJ c (J^XJl obx^b^XX p ^ AP 

& £ ^ 
LgJ X-X^ JX" C-XlX !i| U JjJ j>tX A-J>t^« XX^>bo Xbjfc jl ^ryCUlX« 1 j>^a\ 

X^ iSiS^ Xl^^Lj 0^^ . l^-bx^L IjIJjj .N ^\ A>tc^»l^ IX ^b 

d^jlx>~^ bf b*X lw\X'* l^> 015"" Jj>- I Xi XpXj^ 4 ^w>“ Xl ^1 4 r X X j 


^ * A 



C s* S' f- 

J Ip yJZ aJ| Jy-Jl jlSj sj J U-v^y* jiS" aj'V j^lJ 

j>y oljJi jLx>-Vj .Tom >y ^—1 fliaJl lij* Jp ylUl Jij .j^ 4 Jj> J 
cyj ?.JjI j^j tSjjuilj Ajj)g;li Jl o'Jyll Jyl £^>- Ji cJl>ot 

C-^J j2-£ Jj . ,.IU>- jja>“ OLU-Jl Oil A^U-dJ i ySU&£-\ 

i^wvjU»j cy^-i sjj Ojj-^J ^ 1^1 yii ^W-J j j sy-j» <jjpii y>- JJ 9 
p-y* J [J JJ tj»y 4 Ji^p 2jjL^ aj yTl JuL^ apL^? J yTl aJI 

< «* c 

p-J A?-jjJ ^y IwiP Ij^ - lj oL*j»ljJI s-LJp ^-w?l dJJjjj . axJp 
< yjJ <jwU^2j V y! I aJJJI oljJUSJl yjy ^gaamj J oJU- j»Jij jl 1 ^jsil 

j»y JL-j tAJLvj l3J a^»j a^IjLI Jl _yT J-L y yLw» y! ^ oli J>J .^y 

ji 

ji, a>- y> Jy typ yyi <y a^u^ iJb-& jji j>-iJi. syU-i yp 

*y ^y» ^ 5i«4-lj t ( * -) Statement^^A* cJ S ,_/ ^ J-^>. Uj a j Upj 

£ £ 

y>- jly ^j-^» j-c Jj ^y Jj, ^uyi oJpI JJl 1 jl oiy 

# { # C 

yM ax^j ^LJI y» lj?S"'lj y$ jl AiLi^ ^jw2j j^j .^yJicJl y« Ipy ^Jwo ^y Ijj 
J^ yy* jlS* r y jl yJl ?jJJj^ yiJl Li .yi o^lSLiv* jlpl Ji ^y jl 

0 jj2s ji oiy| ^jai^o 'V ^yj JyJl jl l*i^3 <Jyiji jL 4^^^! 

JyJl jU c\J^J5p- A5»wjJl )p| ^jSsJ cjjJ ji Ji ^y j^L^j Ajyil 

^y j^^-ww* cJ^yJl ^ ^^ i«-j1^i l^| . \s>x^>^p j^^j jl ^ 

« * 

jl ^y ^JgLUvJ V ,A?x>s-jlll AL<K^.^?P cA^UUp 44>wj y Ji 

ajl*a^-i _ jyji ji a?x«jdJi yi uy^y jjjjj^ a^jiSsj (^^.^>0 

djuft yj J^yJl V ^y jl U>w?jl JtAi A^x-jjl dJjfc Jl Ju^?Jl ^Ijjl JvJ 

. A^x^a 3 i<jJ | ^ ^ I t j^^\j U tj I C— 5jKs Lj I I wL^ 3 , A^xJij I 

'y y^l o^wL?x^ (JlyI LJb j^SCw^ aj| :Jj^^p jL& y& lJufe 

f- 

Ajjj Jvj Ji tyLJkl l3 J> tc-iliail AjJ Jj . Jp AJJbJl JxC 

. A^JijJ syL^-ij Jiyiij 4<Jyii $.y j aj y*^p 


j* Jjl uijl yij cS^UI J Jy J Statement ^J5" JJ'I <J Jl y ^-ijl (#) 

yJ^ J Stump ur 



£ £ £ 

j)jCj 4jjj-A*lSi jl i^jJu jl jbvj: ja 

Jp jl *Jjl*^ O^/jiil 4^*2 U^- j tAjli ^iUjAl jtk^JJ <U^jjJl 

^ I^JLP AJj3s^JJ aLU j£* aJ jSLA Aj>z^P Jjc> 0 jl LojI^ *0>- Jj jl L^>^ 

IILa jJ jJuP ^5\J .L 4 y* ^Uii ^ a^jUj Ajli Jj>tj ^UaJ 

,\j>- ^Jl&j 4^-v^^ll ^UaJl I Aft ^ l^Jp jlft^Ji JuJL’ V <^£^>-1 oNjJL* 

jS* CS^ yUA jl . <U^>1Jj cS^ yAA <WS^1 A-J'VI aJLj <j\ 3j^aII jp ^1$^' 

JjjgAl £jt>- LgjA ^P jl^vA/b Oj^Ij ollaJU^ 3 ^r^- 4 ^ft cbCj tp^j>tlj ^lS 

^p l£j>*\j cl-§A>- L>l-j2£ LL^aJI i^u^oj jl$C»*Vlj jlS"" lils .oL-^LjJlj 

4j>s_£>c*^? cJj^^ ^^jJl L>L,lg$ ISj A j^JL jl ^j^xjk.1 ^jA j j&*++a jjJjS' Jl>UJ aLIS 

^jlj ^ ^Jl IjU^aJI Jl>-I Cf* A :J ^t-£-> jt^a'Vb JlA .v 

« » 

cwU aJjlc (jJjl ^JoJI Alonzo Church J^~°~ j^jJI ^ Va^j-s^*- 4 a*J 

^ ^jJ j ji jjjj-^ IA& jjjjll jysJl oLlj^ ^u^il 

£ ^ e c 

^1p cAP^lj ^>jC 'V ^cv^l^Al c3.A^Jl lA& jlp j**^ y 

A^WL>- jl Aw^bj cS^iyLA jlSCaNl) (^1 .OljJaiLl /y* Jj>t^ ^wlP 

A^>q^Jw4 AAJ ^)i Juy^jlil jl^^L iUJ^J 
A^^xJl Ai^j^-£ 'V Jjj |iwbl ^r AAj^J ail dA& . 1 g ?U*>- jl l ^ ^ 



4 ituL^ 


* u 


,^Ip biS"" jj)!^? b»Lc ^Jj 1 X*w> aL^-Ov-OJ J^fij 

#s 5 s C 

0^J1 oJj>o L« Lil*® .^Jja^^U^- ^y bJlb 015"" \j*J^S' ^yjy 0 jM 
U 15^ £jjy Jj-LwJ .o>bj J^b~o> ^ySylio 4 jl Handle-turningyp 

ot oj^ii o^Sso aIu .JwojJi oJbi y>o ajljl>> Aif oir 

c ^ ^ 

a~o>- ^yljjl £dJil J*}b>- y* iSj~*i ^jy l£^ Oy tbJt J-a^ y^ 4j>tvs? 

SyL® 015"" aII ^Jjy jy^ V ( Jw*oco ^4]^! o j y>L 4 ^ .oUh-wl^xll y* 

^jL^o jl Iyj 01 3yli lyl y& oLi?} Liby IgJ ^1 p jyj apLU ^1p 

^P Jajy* 0^5b® ^1 p , QjJja&W JJiP L&y*c-£ Otj t(_£y-t dUa^ tjy»j 

byy iajytJl liy*o aWI® .Li?Oj lyj by 4 J>5" Jo>xj cOUj y ^!l ^-oUj J^kJl 

P tf c ^ 

Jjao jt bgJli aJU-I i yiJ Ot UJ, <iiJi j^jj ij »jJl IyJj cAJii cy^JI y tJjsOj 
# . £ 

cUlf aJI byb>*od 0^5bo tAlb>- J^S" yj ,1 yj U ^Ip k_Ji3yo 13 Jo J*>- ASb>- 

y 4y-f ^^Ujj 0y*P bl clJL>*j y «jJl Ai^/t ilyJ Ot Ul® . aWI ao J*}b>“ y* SjyUj 

. y *z** j +j^ y y bi 

l^I JJ^5/* 3-^>“!j aL^Lj - aI^L^o - y* c _yyM y 4 

O-^P^ L 4 i5| - oLSs^Vb .IaLs^ S^yii! Jkpiyiji yA A&y*^ ^-A®^ ^Jj y**^ aA^vL^ 
l»J .(Jjw\jM ( y 4 o^La^- ^y 4JVI i3jl^ o$.ly yu® cJp'tjiJl &jj*> aJjJ^ _ 3jjj-s^ll 
J^wJl y 4 it .L^JjjJ jL^Jg^f yjjc* jl ^jj Jflj aJ^ ^bJ aJ^® a^U- 
o-iljjfcb Lo^» 015" £jjy .AiUo 4 a!^ JjUj S/jJ^r Ol - Jlilt ^1p - 

AJlSs,^ 4 ^Jj>-t j /y O0^^y £* ^Jo»bcJ jt aJVI dJwA AptiaOtlj . [>-yjb y5"t 

?oLy?b ^!l 



aJp Jjj ^»l aJL Jb J-jL <^>\j Jl aJL^sII J>- jl IajLw Lj S> i JJiJ 

Ji jAji Jp j*~~* Ji j 0 **^' <S^y >z ^ 

Lr J) ^Jp .ajW Jl ^JJ oLp^JI apj^^» (^U .aL^la 4 oLojJJ 

aJj JaSI J^j IJsJl ^P liU /JvJ .^Jjjj aJT ^9 AI^I-*** jlSs^Vlj ('A 4 ^ L*3j djjjKS^L 

jJljj t a^> jS* (jSi\ Jteil Ju^ Jp pi J J-~jNl ^ liUi *>\Jl 

£ ^ 

Lj Lj Aj ^jX*Jl ^_^ -)l ^ll ^jA ^P jA ^AP (Jyl ^J| pi *'—'•’Lw**^- jjta ^t* 4 .Ljl y^S' 

^jA ^AjL^j>- .Jk£^ l^.-\P ^w\j>- .4,la<»,vj o^Jl>s^» OwkpU 

jS' AjO J| AjL Jail aj^j aJI, J^? Jl jlSCa^lj ^wbJli t<0«-t^l oi J^i-I 
. Jt$j V Jk^-io aLJ? A,UI AjUr^fl .JO* j}j L5^ 

aJjJ i? 0L^jj,^ cL^jLwv*>- /jp^jT iljpl A^*jlS j^> J^>sJ 

S? £ £ 

J U jlSC> J ^ yoJ^j* j jj* jj+^+A .SJp Ji" j\i"J jj^lvv Jj*Vl 0 J 2 -JI yA j 

AojU jl £^2yJ jl J-ilS j^** . ii* J tjl>- 4jl ^Jp «A-wLa]1 

(j^ l ^9 yA b ^ *X9 (^y*~\ ^1*Xp 1 jlJ^*Jlj o^L^i" 

£ £ 

jJJi v^p ^s^jj tc^L-vs>tlJ aLLaII ^w<»j>- a-oJLaJI L*-^9 .a-^jIaII ^9 O^- 4 

. £ £ ** £ 
^p ^Jlp a-j^j ( 5 JJI U .^Lvj>JJ aLU ^p J^j jl oJjJlJ-I ^Iap^I oJujs ol 

cULc o^A>t>» A^>^'l5w» aaj Jbj cjJjJ /^vXX V J>JP _ AjL yo /^> _ Aj| ;Lvj>JL! 

^ 1 I 0lj 0 ^ w^a! »i -J 1 ^ il? ^** I ® L^wv 4 ^ jp «A»^ApO ^aJ jb j p* ^ ^ S^~ 

£ * 

.^Lv^U aLU ^ ilJip! jJjJ ^L-j>JJ aL15 jIjlpVI ^ a«JU 

£ S^ j. tf 

^IjpLj jSs9 .^IjpVI Njj s.L>~oj! £a Uji .aJaULs ^ S Laj 

. £ 

Atkins, Piquet, Mather,:J^» ^ j^» JT LJli 

£ 

Cr* Jj^' Ap .aJUSI aL^JI Aij^iai! 0^1 AsJ .Belmay, Panoff 

Ajli jW *((t)) lAgj OISjC Lwl>ol <uJkij cJjNl 

aj>c-sxJU .1 j>- ^-L&j cJbil viJliil /j 4 ^lii! 

a' y*. ^ ^Jjjj jl jl jJjpl]g.^lj .Turing ^jy kJlS' j^Sau- 

# £ 

i~jy>zj AoJIaJI ^9 <^1 /jp ^a1x>cj AjN cA-sLs^Nl A^oLaJl ^9 J^>~J>» 0j^A5 

^ 0 ^ »-3 jA^s* LjU aJUJI Uj^j wii ^ 

A^Jli X&3 SLli ^Ijpl AwsA 9 Jl wbcJ .l^J jjo jl 



* c 

t O-ww 'j* Vjj t^yb^j ^ ^bjiApl y* ^ybgJ ^ JJ^ ^JLp Oj^>-1 

. Ajli J-& ^UlJ) Al^> ,V W^ 9 j^So 

Ju*~- N A^j?bj bbja^ jlSLa jl Jj^ ajI ^L^j>JJ aLIS ^p ^IapI 2>^rj j| 

jJ jj jl^La^b .L^jLvJ?' .jJnJT y* As^xll bJjjJaJl <UjLaJ1 JuJ>xj .bg^-wb- 

<_;L*ji- (_£jbl jJ^-i <_->bwjb oJo-Ij aJT y jlSb»Nb .^jj^J bJb JJP- 

cjIJp-*^ ^-^oj>- jJ^7 jt ^j*Jg~*yj aJVI aJ*A bjlj bjxi . 1 y^ |*~bA^ ^jjjlpjbJi 
M iijlpl jJiSij tdXSi bgjx£ c/i/Ni oJla ^bgJ M JAP 

j^Sb jl L$jjy* b)l ^jy *bj^ *^J . bJl LawLJ^j /^^«c V ^i]l i^\ tL^jLwkO*- 
. ^A A>-lj Ail c4^>JLaJ| dJjb jJ jJ oVl ya N JJ*P bjjJ 

^jjjj o'bir *—;l*-J-wj ^ip Sj^ls AJjS^ ^uj^j bj[ <^S'jj jbfsba'Vb jl tc-v^jI JjLS 


Jj«J^-- jl^^^h ! J 2 ^*o ‘._ » ^A oJ-^S"" AjaJI A*;bx^»| ^. - y^jj •{£y^i\ 

c a^U- 0^1 cAbbw>- JjA f l (.O^L^p j j^» ;b^jbj brl ^ o^ j^>t_^ a^^^a* aaj^ 
aJaaJI ^^A AAJ^i? J_jjb aJI bgjIS Jj>tJ aJLJL>- y £^jy ^ b)j. t£J jy oNl 

£jjy bjr Ajl obpjvv? y> \yij b)l Sljl 2}\ yyij jl^s^yb jU iiJJ'bJj .A-^L^Nl 

iJb-A .b^L»^j ^bJiJi c3bUli ^b^J c^b>“l>A]i bgJl]g.d $.bo o^Ip! |tJ coli^-*^ 
$, JL\ Aaj .Aa^jIj <Zj bo^Jkl £y±s*iJ ^bJjJi ^bp AjliJl A^»bp aJI ^yrj) Ao 

Ju c^Jl a^L ±*j ^yis} (jz'j>-\ aJIj ^yj ^ aJI ^b>o 

^ ^bb Jjb> r" yju* ^ Ll<w 2X4 Jir )j-A .aIS" dJJ-b j»La!I dwl^ij aSI 4pbb^vb 
^ ja ^\ ja by Jdbh j>J (.Anatytlical Engine ^^LvUJl aS" 

«, # f 

C-^j-wvbM ^>l>tj| Ajbxil AjibJl <y OLiU^aj L ^jy Aj jLy 

0 jJ>lij ciic^>tjTj (,^-^x>oj cljl aJI ol *^'bAX 4 Ji 

3Jbo^« cb^j y&i O^v^'Vb A^s^bjJl * ^bJU^sXyvl 

^LJp b^J jj>-bj i£Ujjj _ ^-wJJ Ajwsb?^b AAJjiail O-i-A C^w» wLflJ .oJ^Aa^j 

b^i>o ji -V^V ^ AjL^il AJjlS^ b>^-4 b^jl t _^b > b^J| .oU^?bjJl 

Aj^Jl ji ^il j-aJ^ o-b* J^»^- b^r .b^JU 1 ji ^bjjb aJI pJ j^ 

jl bxliii .Ajvo-A^ (^bj y^J J^»l ^J^*>>b>- ^1 A^J^^xXvvsbl Ab^ifgabl 


^ ^ r 



^ .IgJti 0 ^jIaJI OU caJjSsJI ^kjy ill Jja ^i,Ig;U $.UJl .j*Oj 

** f c 

^ Ol* clA* \^*Jt ,L,Axj Ot OLvL^I ^»)g^*J c^J>-l OLJi" 

caxjIU iaOLaJI ^Js> apLI? j^ijx aJ 01 LJLJL>~ LJjj^SJl Ijj^L?- jl ^t>*jil 

£kjy a5^ ^A A*sJ i AJJ ;<_£ j>-\ oAJL*^ JjLvjj C^jA?J& Oj>***J 4^ to jt-^ljJ 

.ajjS^I 

^jlxll aA& £^>- OAilS" iOOwJ^I aUj>cJj (>jaj ^xJjjJ Ot-S*" 1 *Aj^ 

£c*lj ji ^ip l ; »,rg^ jALII A»LoA&1 OlT Aflj , JuAAwJj ^9 £j2j djlSviN A* L^J 1 A^LjJI 

aJLUII jS- oO-b j v jl**s>eJj aLUSI .sIapNI a!S1jl<>^ .ooLo^IjJ l a>Sw» Ja>-I o 

Ji\9 aLU .sIapV (aJI^I) A^JUJI .Ia^j 5j-aL^ aJ^Vp L^J c^Iwa>0J 

aJUI o aa A.O.aaJapI aSj aj^^JI a!I Ju^*j^ *^^ /a t-$A» 

SO ji JjNl 3 ^JaiM .^Jjjj o^l t .^Ixa* ^UaaO jJ^ ^jp As^li-I 

(^^ 0 ^ ^ ^ a^JajLovo J*& 15Aj Aap ^ Ijj ^ aJ I J \y~*> J * aJ 1 J^j j^Sk 1 J-j*v^ LaO I 

# c . 

U ^Ap Oli" 10 U CAw^i-l A-jLj J*3 U^*v 4 OJij y* <-J>j*J Ot AJ^xJl 

01 L* aU yi\i ?U Ol^ ^ jJ-1 iUy> ^a 7 u3j^c li! U jl cajL*^ Ol^^b 
aISsJa^)) j t ^L IAj*j ,^15j1 ^1 ^b aLOU jl caUjj aaJIp a^L^-I 0 j& 

? e. * ^ ** 

(jtJ* y& ji-Uj Ot Ia>jT OlS lit Uj .((Halting Problem 

j*J O^J |t«5_y! 3A?-tj Ji" AAjJaJt OJ-b L^t-AAj lit, U tA^jJ-1 AAjJw^Uj 

.IAjI a*^A? l5^ aaJIp 0t^jl l yj 

I A* AfiJ ,A<>w»»L>- MT i^Jl^^llt aI^AA^ Ajt^>-^l Ot AaJ 

Jj>- OApllaAvt Ao^SsJt a!N| Ot y$\ |Jt^w*Jt Adi .A^S"i aJA 5U>» l^Ai**A--«-4 

vpji^j ot Jji/ aj j£]\ aJNi coisr lit oJUi axj oa>^ tiUi cAiJUJt sjLit 

jUa^ A^tAlOli .AoIaSI Aj^js-Ji .1 AiSsAv^ ^Jt aJIj ^jx; Lj| ?L^jti 

V ^J\ l^J6 cl^J ajL^J V JSjU ^ a!VI J>-a; .Computational l 5 ^j^ 

U U^v« t jb^kj Igjl Jpykj ( yi\ a!^U :ilO y tdJJA! .Ot5v« 

AAiJ .l^jti JjU ^ jIxjj cjjl- 4 ^5® J>“ Ai^> aU^p ^aa- til 

LjLvAaU Aa^-&I AOli - aJL^-I oAa aLU ^p LLO 25 J j^>- 0^ 

^*oxlS aLU U A^Jai AOJlS" lit U ^aJ A^>t_^A« aa^ ls» oSIaa !l^Jli a« jJ> 



V 4j Jjaj ! oL^lj jJl ajlSwwa <J^>* o jw>J *>^1S Vtt* jlS" _ _ Ij^g ^! 

jS' LU^iJb) 4 -L^jJI 4**4aJl Hoftstadter 

^ <■ JL^li ^1 c-3j^2jJ1 Js?JJU OL-v^b^Jl jS' i£j^r ^JbUit 

J^lfT j4?j-jM «d_& v_-_>t-^ ^*S4c V Jl^>o t<uLi5^ aaj^Uj ^-A-t 4>«j jZ» 

. ((pj>*lJl ;j jJ 


^ ^ 0 



«JUa ljUjsJI I ju 


^ C S Ji 

Lto* li L^jI - S^Ip _ J *py ^jUJI 

_ ^ e 

L*-fr9 ^lp aJI ^t c*Jlp ^P Ls^ 2jt Ij j. cQ^J aaI t^ 

* — ~ 

wLflJ . IgJ $\jyJ)^\ 0^ Aj tjC ^jJL> A*jLu1>~1 .L« aJI A^£>ll 

^ ^LvJ-t AJlS^d Ot Deutsch <Lo>l>JI - s^j^aJI j*JIp ^pj 

^wb Oj^3 c^Oxil Igj L^i>tJ ^1 oLSsj! ^Ip A^i*j l^jl <_£l <u^>L>- t^l*s 

Ob) i]yk «L£j? Jj 4 till)) ajjj^O? Aj?.k^ a1ja>- ^Ip ^Ujp'yt ^ 

I Jjbj c^J^dJl jL*cLU ^USt till t AjuiLA-t iAJj^Ssit a^>1>- 0 ^^ ^uj 

s-bjjjijl (jytjS 01 .j^jgdtj oLo^bjJt aJp j^i*Jl u^? ^ c-^-vJt 

^-jlaJlj :^pLJ-1 ^LaSI { y a aOIjj^ ^-iLc 01 oJ j>&j )) 

jS' oLI^p a* jJUl oLL»~*Jt oOa c-JlSsJ tOJJdj /^Ssj j*J l$il jJLs __ > 

.(r)((‘v'-^ J>t ^ aJj IS 

■slJ^dtS" oL^JO oLUxJti .oJl^p I j>*^j u^J-^ (j^L^t twUS"lJ 

/^lc *y ,*Jlp jj-v^ JwLj Ait Aj>-jjJ c^t-wO^t A^JbaJ ijj>- A^L>jI jJlJ *>\iU 

. OLj^lj jJl A*~Jaj j rcjjLj aS^Ip aJ cpIjjM 01 wLalpI ?|jjb liLJU . aO L^xJj \y* 

.A^L^Vi A**»»l^lj ^Igislt ^JjU cAaLoP Aj ti-Xj \s «wwmvJ t 0-vs^“ li 

£ If. 

^ Jutjj ^lijJl 0i ^jLIS’" aJjN) a^L^NI oLJUjJI 

^Ut JAi 01 A>-jjJ ^lUlt AjL^J wLajc]! 0-AjJ wO C-^wj^t ^Ot A^J?Ij^J l jl^jNt 

oL>- CjL0?IjJ t 0 *Aj>*j1 (.(^y>-\ OLOSsj .Ajw^tjlll A~L>«*b y ^>jit Jj-v^t AjJj 

£ £ £ # 

LjJ oL-0?ljjJt Ot 4jL- % >\iJI .aSi Oj-b 5, ^t J^_p . L^j t^ y^jj 

£ c 

wLax^j Ot ^Jb^wOt t.^pLws^'lj ^*0-01 ^J p Ij^xipt Ut .t-^~> 




J& j^-Jbo a^x*j aj ^LJLSi UUvU /^SvJ . aj ^ULU ^blS Oj£j Ul aJI 

Ao>- Jj jj _ U A^«Ub _ i y^ a .ilAjcdJ Jjb Jlill J^ . ^ybj^All j%JUl A*U^ 

^AjAJLJI ^JajaJl jl £^LaSI JJU a! */ 9 s:a s.UU! 

^L^Lb fUJi A-J \£a[ J Hamming /obU>bJI ^JIp Ul 

« #* * 
iSy^ j j*Jj - cJjb>- Aiij)) Joli ^Pj U^p aA>tj ajV ca^Aj aU^^S'"' 

f»«* fi « C ** S- t- , 

UAp il Aj jif- ul JIj^gjU Ul ^ylSA^I Ua*j Ul - JU 3 £H*r 

cs* > c 

^ V i^ j 1 Lw* o iju Ujlp V Aj 1^ o!A Ujp d-*..»> U I U U I I l/*’~ ^ * U* 4 j* I 

. C C ^ tf 

^v« jjSJi ui oj^*» ^ui ?i j>^>- \ y a£jL~j 3jL>t^ v + djL>^>- 1 jij 4u~u 

. ^ 1 ^*1 -^ap Aj l \s a * mj 1 ul a>-^aJ cIaSCa 

y*~* J& ^U-obl AjlSH»j y 2 J Ha>- jp^JO ^jbj^l pJU)l Ul AjLJL>- ^LsJJ 

AiUp^ UJjl^ 4 L _y ^.wwU- (*-^' j' LS i »J - O’* lS ^ - 'A$i -J^ 

1 ]gjli j>-')ll lf^> J5" &y***± jl Ol~*U-U CSj-iUl jjS^I jjPj jl .^Llj 

^dl aJL Jzi\ Ub? j*j Ul .^yLj^l ^JUll j++~j Ul U2jl Jj 

SjAjlli $Aj& ^j-M^il Lfr*A> tAUljJ^yiil ^uUsjVI Aj^A^U UjU^I^-I l-£-^ 

^f 6 \js jjilUUa> *^-11^1 ^ ^ a^^U- ^Lp 

Uj> . 4 JU U^ij ^ Computabitity j^\ v^ 4 ! U^J Ur 4 

da-^Us .A^^jAj jIa^ 3 . L^Jli Uy I1 uU lUw2j ^xll A^b^Jl jJl 
aLU U^^-> Ul <^l 4 ^—^jUail^ tJuUubj u^UU->y x-wJ dUbjUil U^l^^l 

^ c c 

aj^j^ ^Jl ^J^^l i a*a2j l^U^y Ul oAa < >UoU UdUU-P Uy Ul a^a^ ,c-^Uvs^>e_U 

, 0^^*sp 3 AxJ I ^^3 bo I ^ AA»w*U k I A^ygL^“ I 0 wApft* A*w^— AjsJ f , j, L) v<ojJ I 4^/^ 1^^® A^ Aj I {_T^ 


JLuVl IJufc Ul Jj^ ^1 ^ yr^ Loopy ^bU^I ^yl^Jl JU-d^l Iaa 

sS c 

Hip ^^l^llj OUUb Jt\ ijv ^pIUI Jl ^Uo Jjfcj ^A-UaUl Uj^H Ul 
f,LU)Nl Ul a>“jAJ o3*^U>- s yi SAjJlU ^^Ukl y» 4Iaj>- aaU> t^ a^ 3 $.l> j^aII uUl^ 
U^jJ blip ^3 (^oU^>ciJ aLLaJI A^v^b^jl OUUxJl y2JU u| j£* aJLvAaUI 

^JUJl ljub J £^jy o^/l J^L*» Ao>-j^ Aij ^**5 HJIj tj%JU]| Iaa uUaS^ 

_ IgJ A^ J b _ (Jl^l yA Ul a^jaJ ULc Ubl^-U-pj t^>“^1 


^ ^ V 



dJJi ^ ^b*>J~b ^bJLSl ^Ip ^^ ^ c^b^obb ^ya3 <jl 

jj>“Vl Aj^JiJl Jj>- JjU jbbj I*AjI blip Ob*wbb| ^Jal^vJ ^j> ^bj! ^Jbdl 

.Fermat J 

Jj^uSI pJbdl lbj& js Jj* *. bib-^ a*^« aIi^I 0^1 JyJ 

,Jl& ^1 ?^JbJl bJJi c^L^j>ti! aLIS oLI^p J*>b>- ^ L^jlp ObC^b 0 

ji ?pji*ji ( jy» ^jj>t^> ^jj ^ [sa9 i^«i aji (jLvjNi Uufc jju jt aHJ-i oj^-* 1 

0blip (wJljjj- ol ^jj-tS^bu jjSsi ol Jjfcj ?0wb>-j blip \Sj 

*lb& Oj^s ^ j&Z J^j ?^b^JU aLIS obL^p j!A>- bSb? b^p j~>cb\ 

e- s -w 

j^J apjI jil Akv-Vt Ju^iU ^ £-b>y ^ ^ bJbjJ obb^p 

l^ibJl Ju^ilJl ^ A-JXsUkc b ^ybjkJl ^iljJlj Obb^bjJl {jv A$*>bJl 



laws 

of physics 



simple 

solvable 

mathematics 


allowed 

mechanical 

processes 



oow\p\A\ab\e. 

mathematical 

functions 



(\‘) 

6Jjj^ A. <1* o i j j J J*S mi" jj) <t j >1 , ..^ II .-.1 _“ J *‘'_*jll^ a t j j ' a ' I /^_ul ^3 


^ ^ A 



gLLfcUlau^l oLl>-$ tLuujj i'jAl 


^Ip C^>“^1 b^JL* ^S" jl bj^^Jl t^h~*<bbi 4pljg^vb j! 4-fl-Jt>- ^_£!^JflJJ 

Lgj J L_-«*>sJ L*S" 4j >^A J^A jj£j jl - ,^*J ^bk^Jl (_£jX*~ll ^1*£ .b*ljS> ^jbc4 

Ulc ^S"l>ej jl ^Jo^vo IBMPC ^ ^ bj-^U- jl _ ^_31S" a^S"li 

cj;b fU!l ^Jg^s^j Cray *-•>j-^b>*3 .oi>^y^b jjxi> L*-i ^i>- ^jS cray ^j^b>- 

Ob 11B iN/I ■ < ^ '' ^ * j^3 , I tw^^*-** bb | ^JuL* *bjw^ c£. 

J,lg^ <b>- jJ ^iS"l V 4 j| *i^ >m 4Jjbb ^1^0 V <j? 3^ ^J^bs- 

jj oji j^>~j oL^bjJI IUp j»js jJL! .Checkers-^jj^j 

4j b« ^^Ip Jbu^S" ^^j^lll jylll olu~^>- ^>-ljl ^UijJl Ibj* 

Oir l/ ^ blS" .Game theory^UTVl 

^xil Ob-^bM ^lp bl*J| t„_^*Jj jl ^*Njl iw->-l .AjjJJl 4 jL*a] 1 c^jjb^a ‘r jj3~* iS 

£ "' 

jJ*j ^oLc OjIS" ^IaJ^I obft .C-^2jJl jJJS ^ aJjJc>- ^JljjL* C-blS" 

V*/J by ^JaJLSlj ^ j&3j* A>“_jJ Jlill (Ji>J • wUbjJL! Uij t J^LjJI 

jip vii. jjui .^.2^»jJl ^_^-J\J 0.ilp| ^J^>- JcpI^AJ ^S\£j jl £■ ^ll ^^flJwww O . b» 

£ 

, ^jl U^Ni olxjl ^y») Ojjb>t^» Ob y> bJbw 4jjJ 4*3^Jl ^ y> J^S" tuJJS 

jb yUl** blS" Oljjb^ jlx; j* b)lS" !i| bj^> j! LS^) t^cJ M ^^ ^1 bb>ti 

# n* 

N4jU cbb>t^ OIaj^ Aj^\j <Ui ^ y* jlT 1S| 

s. * e # c £ 

pJLj ol .Ipjb jl clpjli ^j^-w2j jl U^ ^O^/U-l 

£ 

^JLj cbJjl Jb Qy> JS" OwU-UJl (jbajj C^Jaiii ^j^bl jb^>-l 
- t # " . 

.j>-l cbJlj 5 JlpUJI c 3^iaj |*j .^yjJl ^jil ^Ui ^i-b>c^ ^Ip 

. -bj>-*l!All j^Lajj cS-XpliJl IwlSs^j 



<>) y JplyJI Conway <Sy^> Oy ^>ol JuJ 

cjj^ C~£j£-j lOj^2 j cOjLpL O^-L ^oLf .iLLSl yjl y*J Jj-^-LL 
ai*a! ^*^1 JLLLJ 4*i-l ^JlSC^^lj yLJI oJp ajUo (^y^ aJLl . o^>t^ajl^ 

ys .aJp L«o Uj^ jjUJl y y^LU yojl .Game life ij*J 

8* * 

|j^>- .JJf^ I ii^kSli .^iLojJi 2 j ^JLJL>- ol*Sj a^-L- oILa 

^y Pixel a* col^ ^1 p oyC« ^oLJl y?yj *—y*li-l Ja>- ^y 

4^vl cpLS*" y ^yy £yO»j*JJ zjy> y >y iJL* .£jaJiS\ y^ ^jOil 

f*LL j^l* ^pL^kJI yj .(o)Oj^jjjj ^Jj A-tfJjl /recursive jjPdi OjSO 1/ 
« > « # 

Ol 0 T y*-'^- A yLSl Oyvj ^ . ^Jyil Ajj-^L*- ^^Jp SLLl 4 *aS c_~*1j 0\ Jjj ^1 L>*>»lj y 

t , ^ £ 

.4.1 ? l-£-J| cJill ^y Ia~v<*** 4j>s^* 3 Li-1 A*a] ol I^-^Laj 


y* OJJ^J cOj^li J^LiJl ^il-C ^JJl J*i-L Ol £jil *^,^>--*0 


.iL^L* ol^k^- y ^-Lb yj^lj uLyijl oily yJl <Sy£ bply 

«S ** 

ojJ^*- J5 op ^Oj*olU ’.L®Lc yy>- y> 3 Li-1 o^ tSLi-l y oo>tj 

1 1, * 

yL o^y i y ybJI j^jJij .iLL^Jl S^j^i-I Op L»Lr ^Ox^® 


^Uailj *yji l£^ apLLI 0 ^ aou 3Li-1 0 y ^ >j^gjL\ Ijp y .4jl^j^i r U ^Jl 
Ij^LLU caJI LM>- Cellular automata ^ 1^-5’’’I Ji oi^f ^JlSCli 

.Pixies ij^aJl J*UJl jl oLc^ll 


iii^ ^1 ^lyVl y Life y&LuMSl ^ydl J^j 

u ^>- y k&iy* ip Iy£> ol ^jLL ^1 gliders L» 0 1a J^xJ . j 1^? y& 

^juj ol ilx^Lj ^L*j>-^I cLa yj oUljJa-v^Nli ,4pyi^ ^Tl jJ lOai Li^j cJs>li 5 

ipl^jJl OljJljfljl ^-LJI jliv^Vlj .Jw?UJl ^1 p IwOiAa c^yLi'Vlj yjl ^Ijjl £y±>- 
Glidergums. ^^Ip olijl y yll glidergum iU-^ly 

olylL ^oJ 4-pi y^i ol y\b 01 Ajpl jZj 3yLL ^IjOz^I \ y _; ^jir Ol 0l^v«^L 

L>Li ^jl y oli OUj y» iBlocks^Jaill y idLO yyl olp jO y» ±iLjfc .ipIy 

* f- — c # 

yilj l^»JJ yS^jl ((eaters OjiTVl)) oJJif iiL&j .L^j ^LOI yJJ O'V a>o 

c Syjf ^^1 ^LLi .4^_>-ljil oejl yLJl jj-O^Jl ^J y> c3jlil ^L^-^/l y>iJ 
cij^L<2il y>iX . O a \yaJisS*\ ;yJj|p OoaJj yp oli 3Li-1 oJ ^^Lr oj*>L»Jj 



* ft ft ? ft 

a*i* ^Jfeo .jjJ^*S" 33jig-* ^Jj>u^L bUbj 

AJ^jjj y," j! gLgi Ll Jjc j^2j* cAj^Sv* ^U*v>-I y» 3.iljpN UL3.S 

4 t ft * ft 

b»Jbij jiS'')l 1 AS'yo->*-A c3LiX>JUv^ lwL>“ Aj yi Cpb-v^b*- ^\l>fj . jgA? 

,3lJ-l aJpU life activity^ 

^Jalli t^iljJi' o*U JJa a_/*«^ ry^i jb >* »W*-' AjS' Lifeuniverse j| 

& . Aby^S" jl aJLJL>- A~*- £,bwb! -SaJii y&J caLL^jISw CSLwH A^bo 
0JU^» IjJj J* CaJ JjJL>» V -CJL*J jUy ^Ip djbiii bgJ jU cAJlg^U Life A^> J>-b 

— ft 

b tS" — ^y* y^ — Aj ^ijb" 1 4»J*y 1 _J I i . A*A^A>- A»^>- ^y*J *wP b^-s^P .^jba 

_ aji ac lUr^ lj li| U l)I baJL^a jlT . A-Jb ObjbsL*-^ j*~j jUij J^Jto Ua-Jy> 

^•Vl blS" bU tl^jb ^bb o^IpI ^^Ip 3j^li cbbT bl Uj ^yJ Oi - Lull bb~j>- 
jJJ wUp ca^o? y*yj aJT cblS" bU .L^uj L^UaJ aIp bU cdi!-b" 

, L^-wvjjj y-bi l J^*a b ^ y- 4 A*>-^j^b ^ ^3 a b j * y *J1 /^Sv-C yJ I bl ^ | » ^ b l yjj ^ b 

ft 

^11 Universal Constructor OlS" ^ 

aJI \j*& A*Jlj ^y>j L)bC»Vb Aji Oj^CU^J .(^j-w^bb 

jji ^pj .cpL*%>^U aLU obb^bj bbp ajI J^ib b^j^ 4 ^ jlbl«'Vb ^^xll £^jy 
£ £ * > 

JuAbjl b/*J .*C^jb b^a^v* Ob" b| OJc?w b 0^ b/*^ J 

b/2jI ^Jj cb^Jb ^j^P Jfi-Ad A>s-vb aJ^I 0^ ‘bb c^A^A>- ^yb 

b oJlJjJI aWI bb Vj,j cb^-wvoJj rc-^-J Ia^wvJ 0^byJl ^jP Ai*wJ 

bb^Jo- Jl? Ajb" 1 APj!j>» cbfis ^yb^jb^ *-^bb . A^-jAP 

Control mechanism aJT yp ^bJl ^JaUij jt -br 4 ^ 

AS! t^jiijj ^/ ^bl>tbl aJT yp Ai>^*o A^bJ yP A>c-^J ^tXjl Ji $,UJ! b^^o baJt^P 
a 3>x-^J JjJcp byii^ coJjJjl-l L^Jj>-w\jj jJl 

. b^j ^/abbl b^vj2j T'bil, o^lp| y b^ A>t^cjl yP 

b^ ^br 4 ^ Jp* <J* nuts an( l bolts Jjpj ^ ebb" 

Oilp| ^bbr yrJ b^ O^J CAjijJl AjjJbi-l ApOlSlli OblbCaVl yp^H b^ A^i! 

* b» <|i CACabb ^j) j ^ ' r 4 l^blj ^bb^2 aJI ,^yl«Hl ^bj^ 1 

]&^>y Jl ^j«wJj ^b^J^ y'b ^ ^yb A^jOblj A^wo^Jadl AC-Ji b^j| .^yJabJi AxSj ^ip 


> X ^ 



b 

c 

jl a 


o^ 1 p| jl jl cyy? jl^ (,j~£ *^ 1 *a )1 

e- e- ? " 

! ljl>-l j *Vl ^JiaJ ItLgj ^bJlLS .JLicil y» S^JL>^ i*IP jjl >0 a A b<N *^jt3 <U>jC 

# ^ j. 

Low^vJl . (jSLA-l <uxJ)) jpIjS ^y» ^UXj IuJ 1 *J ^jSl JpI^S 0 a-JlJJl _ L*>b>JlJ 

' J***** Apjli IJ^JUjI IgAg oU>-lj 5JL>- ^3 0 jSvJ jl aJL>“ JSsJ 

<^Lj J^i iiL* jJ .iLjj a!U- Automaton fUaJ 

jlT 3 4 ^>JI iJl t^UJl *0 - Ajii 0 ~> Automaton fUaJ 

lL^>- - jl iaL^JI a,Ua:H /^SvJ .aJL>- lJl!I ^jp .JJL V L* JJcjJ jl L^-Jp 

<jL*l£*"l /y* j *^3 0^-3 W ^ J V A^**jj ^lljl U**j Jl ^SsJL^w* ^Uij _ lull 
i„iJJuS*j L>-jJj-JI ^ ^Uaj aL^>jj u^jj t^j^bjJl Li~>eJl IJLft 

^bJ <o!p^ j+*kj+j & ^ ca^Jw*A"^ o^a*»wwJI jAjj 4j&pI *,^11 A-v<J^UI I • il)/.^ i_»£Lwjt5 ,,,, | 

i^jj^ri ^xj( t^jii AiiriU j^lii ^jaji ji juj ^ iij^i Jiaj.oNjii 

^iil AaAI a>jlU A I cp ^.AJp ^u>- Uftj t*^*3 *0^J^ 

j^3 SjT Obj^v® Jjlftj 


Jl Sj^li UitJ ^ys> ((Life game3LAl i*J)) 4 ^*J 0 j?jj jl Ij^li <Sy£ jl£* 

Ol^ jU? 0 £J gliders Aplj-U oli^yljfiJ aJs^mJI 4-jl^*j|j . ^jli - £^o***J 

pjj ^ J>\h - 3^1^^ aIT j*L^JI 04bi^Jl jV jjbi juJ V ip Ii^i» 

c 52 ^ 1 ^ .dJJi j^y IuUrj ^"1 U luu 0 li>tj j.^lli .4 j>-Lw^wJ 

ytj jl ^^jjSCJl c-^j-^U-l ^ 1 ) y^jy aJI 0 U^o Jl& *. jJJA A)iJ^il iSLwwil 

y, **4 P £ 

b>^ J I 4, ^ .fl, lj ■< 11 jL^il . y" L>“ 4^*^b^>i 4j*o^x]l 

ii^il olfc c^jJiJ ^jj^l v^ .(Not^j)j ;(Or jl) c(Andj)) 
l^Lw*» L^J And j ajIj^ Jl^l , 4 ,ib> gates oIjI^j jl .j-U-JA 

.(^ ^ JiLtJl jjajl) output Ol^-^^Ui U>-lj djL-j tinput 0 *>b^JL 4 


0jL>> 4j2-J CcP>b>-Ull ^3 Aj^4,,^>J ^LiUsil J liU 

j%J li} jl coU>*lj AU^j jLi^-l lit oWU>-jJ N .Obr>l viJUL. 

<uL»P .dU^S"" Ayls^A j^CS' y* 4 ^J>x^P 4^s-vU y* cPj-^>lAl .I^JLaI^I 

£ f > c 

liU .jLL^Ij ones olu^lj dr 4 <j^ cs* J '- Xpl Ji^ 

w - .I - ? ' 1^ 14^j l } 1^] I , . g l \jj& ^ ^ . J J ^ ^.j 1** 



^ £,\ Ol$ ^*x*£*j y» Cl^LLLl oL& jl^-| ylj .^iL? .‘Wa^JJ 

c & > 

Oi vfJjLPl]g^w*»L .LilS" 04-uajaill C^OLLl JjLj 
£■ 


oLju*^ 


yy- c^Ub V-LL l 5 L^1 liyM ^y Li" tgears mechanical yiyliO 

i .. . i . i t f VI 


mpwt 


A 

B 


AND 

gate 


output 


ICL, jy .cjLlluLLI LqJj^JLlu-L! (And Lly-J 
<A ^j-£> SjLuuj JLiluil yj Lo Ijj £j\-^.^ys~a dllmj <B J <A <o!L>J-Q 

•C L^-JLu^l ^ iJ<*> uL^X-o 6^)Lul <B ^ 


C£j-y> 


y^Lll oIjIjJI 01 01 c£yyi* f" UaxL ^jl>Ll /y yi3l j**j 

L^L^l S^iJI .Life UniverseyL^ 0y> ^y %d ^yi 01 Oli^»Nl> LiMlI 

!** s £ e 

jbil Ju^- (^Li .aJL taljpl yLo ^S Glider olpj^^> jl 

Ly G Ji" Oli^> ^y ap^ y Glider £-0y aLp Ol^*Nb ^ * ^ * ^ * * ^ * 

y yj^1? /y L^Luh JuA xj aLLc* oU y .jLL?b^ ol y>xj i]yJ 

ajIjj 0^5 dJ^Lj A^h>ri^a AiLyL A^JliLil Ljjil ~lp ^s\jc3 ^ Glider o'iL^ 
j* Gliders y^ly* J^-Oj ^yLLs 01 -Lai Glider jXL~ v_3y^ And j 
^jykO 4jjj^^Jl 3yTljJl 5 j^j yJj .(^ ^) a~L*J 1 3yLLfl in put obL-Jil 

^gliderguns cGliderstLife Jaii ^1 y\ i *ujl ^1 <Syy> ^rLL a& 3 coULJl 

.blocks teaters 

^ -JflL - - y Ay* Lil 

C Aj AOLui.1 cLjluJl y*s>yj* Oli^^b .aS^ yLl yjl 


> rr 




UTj ^\3 Life universe y 2J 


ijj^l ry» jbj^w* iiL& it . SSLM y t*,® oii a^A lyl . yy 

cALujj ciOloJl yp Life game fA^eu*v® j^IS" yjyjl iil-^ 

£ c 

dt-Lfc * )a x«.*»o 1 a* 1.I .ypl ^1 p ***.£> Life ^^y»xj 

a ^>*^®jj OI^-^^Ia life <*-->I ^^A>*«® jS' ^jk^-Jwo J\ a»*oI^*J l 

*S * 

oAa*» i*»y yp i*L p ^jj o^ yyi ,4 j ^UU Lifeuniverse a)ja 

cToffoii yyy y mit y oiiusi ^yy 

yy 1 .^j^\J-\ oU yp And j JjIjj Margolus^yyy 

* 

. A«*j 1^J1^ A*t.*>j^^tU A*^t /? L>^j I I ,^3 aS*"^ jj^LOo 

. ^ # S* J # £ . £ 

Ai' J\~i\> l> j^yji uoiy oaaljo or l® ji ^ 

£ £, f. 

^®jJL aJ y i oL-wU-t f.L> j^l. aJIxJJ aA& 01 ^jjL>-li cAj^J_>- yli 

•V“jJ' 


AjLaA^- 


ybJ ol ls^ JL* yOjj oL^L>- £* y y^ Ol ^iai^o Life Ol 
^y~j Jliil ls^ ’U*'js*h*y Life Jpta y| Ia^I^^i^I Ol^a^U ^yy 

£ £ * C 

^sJ oi yjjo ol ^y*i> -LaO Life c-a^®L>- yp 0;]^^ c^LwwsjsxJJ aLU jS' oLLp 

C £ # 

N j>l ^-wj>0J aJjIS SUa^c® oLO’bj aJL*v« COlS" li| L® j^J A^j^t^-L® Aaj y? iiljfc 
V aJa-J yi Life ^iL®a$ . U^w» A^d^® ^ aJVI j?-&* *^jy JyOuI Jh /^p 

A^>t-JD oL^ 0i wLalpI .LU cA^axkI^ ^OtojJi djjfc 01 tlii^v® l^-XS jXj* 

£ S# 

^j-® ^y i-^yj Ly} yi^ yij ;i^>- ^y^p 

< . C £ tf 

yi Lo y^jj y <4 ^V 4 (t®j^“ s^iy)) A-s^w^i oi y^-i oy^ri ^*ap y a01^jx*ji 

A-i LC oAa^® Ay^jNl Tt^AJ au cAjli ;ll $y£ 1 Oj^Jl y iilifc 

y J?ycjd ajU^SI 


.A*>b 


Reproduction Self y'dJl S^lpjj Self - referenceV^' V^“0} 

coiy y^y pyi> y L®i cyyj yy^ oUsyy* 

c ^ 

tLFniversal Constructori^y Oyb lA-aJ iSy yi U-jxO® jydl 
jwL^y y^>j y^ sy*"y y^ y .l^aj y^j Lifeyi^ ^y>-j oyi 
^yiy ^ yJ^y - ^yy" yi uy - oi i-f yO # Uj>w 5 oyy- ajV 



U*>- l.£ 1 L^j 1 Lu ^ ^ lx o L? c -J^ Ia«J 1 j 1^j*p ^Jk^s»«<«w o jj^^-*'****^ 

J -3 OUj-UU Ot y* p-PjJl ^L*i ( j^>eX U jlSv* 

ji C£^ C^l*£4 ^ Ail ^A^sl® 0 ijJU^j c^pUJI ^Ip 

^ 5* C 

(J^Jj Jj^ (J* - ® L^JJjL IjjjiJ JJ*0*l $■jil ^jg^-wvj .OJ^tJ L-iA jU cJjwb>o 

^ e 

.IjJUJ ^51 ^li ^Ixjl o^IpI ^ilc ^1 

* e 

*>l *9 jjX^v*» tgJli r-tJ^ 3^* Life ^olx jt Life J y^i ^jt 

A 

U iils .LjjS^ ^9 A-J-i OL^JaxJl $<X£- ^51 y2j[*^2ji-\ £y*>- dJJx^ ^y~* LgjV t<L>- 
0 j^s-^w jj JAP CJ^JLaxli ^4 0 ^ J^r** 4^IP (3^ A,o.Jg*,» A9IL? ^ yy-^ oLL^ jLxpI 

3LJ-I)) |JWI y* yJ: <^} - 0^1 - ±SLa t^il^Jl *Nj* 

aJs^Ijj ^JljSCxI! Sjjli oJJj^ ^olx U^yli ^JaXT)) ^LdjjJ ((LpLj^ygVl 

# > # „ 

^p cL>- I 3 SJ ol Ijf j^^Ll *-Lj \j£~ y*> f IJjfc ^4 L_3wi^Jl 

^ip ,Ju<***J JJjJ*>- j£c>*J* ,a3-I JJ 1 jpJgxJl ^9 A*l*j 2 jl ^l^oJJ Ajlixsll ^Ju-v^Ia^ 

: y* IoUipI)) IS LangtonOjJuV y*±_fi <—^JIp ^^ SLLl 

01 ^LpiaX^vJ Lgjl JXj>o oL^U-I Jj, AjLaSsO <us Lc o^am UI^S^I J^>-Jj 3 Lj^ 

Aj jX* 0 ^aXj L^j33 . 0 j^Cli ^OjCj lc Jj^ 7 jl ^xjl OLL*-aJI j^-PJj 

<uLl 3^*^ j Lj I *Ijj>- LjlSs^'Vl ^51 l^jt ...5^111 y» 

g\sj[ 3j»IpI cJlS" lil)) dili { Js* Poundston Qdy^Joyy .((OjSOl J$ aJUI 

l^jli Life tSL>dJ IaAI l^Jt Jp a*\j jS- 

'bjy^p a^I yu~j Ai loJx« SLLl ^j^y, w^j I^j^ ^ !A-£> OjXjl^v 

Jj^- oL»ji^il v P*>DIj JuJaAj J^caJl 4*>- jLgJl Ju caJjjjjaJj 

jl 3 ^? 0L§j!i ^xJI Life -U^*ol .l^j a^ULI 

«* 

* ((L^~ 

^ A A A * fi 

Ji 5 jj,U cii Life 3lxJ»l 0^ Ail Aj>-jjJ 1 Jj>- I y,y^ 

caJIj-sLp aJL>*j ^ cLife J LilS^ Ij^ Wapt U lit J^j^I j^)) ^LpIj o^SJ 

. ((0^SvJl f^U^?l y 2 -^ ;Ai»x^vvjuLcvw4 a 3"'i oUl j-j>- ]iJ l- 3j-v- Jj j& y*j J^3 

_ L-iUail AjL^J ^9 _ y y j-jLJjj !dJ^3" jlX^V 4^3? a^«jIL» iJljss Oi ^fl 

’ A _ # 

JlSoVli J^9 cl3J^“ ajJ .aJI£^L>e>> cjjt j^ 



* * „ . i 

L>t» j*a (. y^*J 4oL^~1 A^LiJl ^1p 

4-jlj^oij! \ Life —^ <«—*a31 

Ji ^sJl J^ULlS jLtjj^li .aJ/ yi aJLLIj Ljj5^ 


s= 

<Syr^ U $.L^>Jj j-^L 4 J* Life j£ L^-u j^j 

* s. s. 

(,^13^x1 •<^j^j % '^\ l5 ^" I jy^ ^ l£*“^ 

# ^ i £ 

.^Jl^ll ^J>n,ig h]' p y* y& l-Ajk J jT ^P ^y CM 20^ 1*3 


^ Y 1 



gLiubt j^Jt 4jfljfl>> ^Jlj£r 


^ ^ 

.^3^ c 3 Aj yp^-i jyU-^^A U Ulp ^JiL-o ♦ ib U| 

. JLJb- aJ| jjJJii*j ^JL>- J Ajyf ygjU jj^s jU^Vl ^-UpI 

jla 5 cdJJi .Ijl>- JLJb- jjiJ (jjjJl .y?*>LiLlj y*LxJl ^U*>Jlj 

L»wUpj caJ^-aJI aJU*- J j^SJ Ujjp UjL^- yj I15jli litl Ijly» cU^UvJ 

J& .^Ij yfc JbU jl - AA^>- ^ - jj*-^ Li^JLj^ AjI p-PJ Jp tyyUlj j^^J 

s- t e. 

aJsiaJI JlPj ULp ((^j^-^s! Jlp)) jl -Aaj jl Up 1 Jr3 ,"•>*<Ij 

U^4 <jl jl ^1 cjLiLJL>- jl ^1 tdjJi i j~^ S ' I jj^> ^ jlSv»^lj 

£ C 

?aJLUI ^^j>u J jl ^JaIwvJ ^ill ^iljl L^-^W 4 U ?JLa>- 


* tf 

UjJLP aSJ.Jj ^yUl jL*Jl Uj«-U cA-y£?L>- ^ I jl y& ^lx*Jkl <_Uy^l5 

U I.fiJujLa d~~*J 4 jU>J| ©jjfe JxJ ./yy^Vl ^yUl <y>ju£- JsjLx^J 

« c c c c c 

Ul .JW *UI ^jL^f JjSjUto y-Jj cAilJb- Igj! J J5 JJ OU^*-^ Julil 
jySjjj |i^' JLp yJUJJ aLLaII yjyj ylil aU 5" jj^r jl Jp ‘O^UI <JU- J 

ol ^Jbl^wl Cp-gJ1 j*J>- ^5"jl^l j( J ^Ajbf lllp ^>1^9 

. « c c 

ySJ 5 Jl£^ 4 oli aJI jJj J}0 yp jl AlJli |t-pj yp ^-Pj y*A 

jS* j j5sj L« ULp jl A^i>- Jl ojLj'Vl y® SJjli UU& ^ U5^ ^a^pIj 

Ajli jJU) jl ^y^ljl jLUl U j| .Ajiy^^j toJ>fc^ CA^UvU>Jl4 

« fi 

,4j^>e-» (S.lU l_5^J JU*S~»I L»Aip jl t«(j- 4 


\ TV 



Sl£»bba 


ioiLa ^J\ y*> ^jp o*>lpl 5 j^£"aU oUa^-^il ^ ^Ijil 

(jl ^Ux-^O Ibij J^b^Jl J^^aII ^A3 . aJIjJJ L—olS^Ur^ Jj^- 

SjJUll oLJ-^Jl ^JJj cbui! /y» c^SljJl ^JIp ^ oLI^aJI 

c p w 

_ o ^3 bb1 o^ bjl^ c 5-o b <l^>-U ^ . ©Lybl <*-JIp ^s ^xll 

^ c 

Jl*j 4d^lp . U iApLflJ Ia 3^ (_£j^>-l 4P^o»>*>* ^gil j^il 4P^Jj aJL)_ 

« c t, * c. 

ApUt^gll b$jN I^U&j CjLa-v^lj Ol~b^j v^a jiS"I wbJotJoj cUUjl JjAjJI 

£ . _ f 

44-4jJj^ 4 ^4 0^ JjlC jl ~b^-ij Jk$b .L^aJb-t^J <uJ^yU 

Ia A^.Ij 0 i — 4«1 a-*«v*iO ^ t>b*J ^ — 0 ^ l -) bb^P ^ 0 ^ j'S *,,***) ( tm0 jiL i *^\& 

^^\jj*a}\ £il^Jl 

^ < b p y*N«>fr—».*-b I cj^^* b^?*^** ^ ~ ^ 4 ^ ^Jlj ^»*3 ^lji2j La w) L^“ I ^vlp b 0^) b 

.l—^ jSvJl 4PO^N- 4 £,lj<2pLj 4ji^b <j£l Jjp ^UajJl aJ1j>- JjwX^- bl^A^b . (JbU ^j^ w *' 
^jLj y>Lj» ^3 iLail oli ^ISjVl ^Ibpj, jlSCa'Vbj .aLpjlII obLJi ^ fij^i 

Jj5^ 4Pt*ij- 4 l_^" j bw 4 J^-N C-~3j ^ij .jbL^ij Ol J ^va ol 

^IaII ^5^ - LiiJbJj Cj^>-\ wb>-lj o_^j JfiLjP- ^^Jp LjfcJoJ^ jlS^Nb 
A-ob^5 ^ry 4Pj^>j> r^> 4^Joj^>t-b^ !b-& ^3 ((^t^U^3b) * «>^w»>b>- _ 

.((/yj^J Vo^ys 'j ji-i o^iiij 5-jii4-t jjiii)) 


c 

lIt 4 * 4jl OjJj>cjj t^wiJ^*^j AjjIjJjja!! bbLLojJi ^j\j Jhj\j\i 5-UJjJl 

J^>)) Wafram Jj^ ,oL> oUi^o ^JUiL ij^ob jl JljLU 

^3 ^j-^Aj .((bbby^jj^ y>~ ^1p 4*^>wL*J! Oyljill 

U-b. tcJI^j col—^>- -i-bijlS^ -X«j S^JLjbJt ‘ioJ^j')l\j)) jjj bJbil 


'I YA 



g,l ,t pL ^)l*Jl 4-il>t3 . Jlilii ^lp *\>- (^aIwjLLI ^Jk*AJ 

^)\j ^t o jXi o . L® aIsjjL <zS^i ^il d^lp j **>j 9^ Ls^?^l 

^7b$ .JJI& J^-^U Jujjs? OjX® jUJi SJl>- l 3 j-^> tiJlj aJaJ- ^sj .JjU> 
.oUrj^» otU aLpjJJ otLJl i\i^~ y* jUJJ ^s^LjjJI jjJaxJI 

«L) J&> OLJuPj OLJ^-xJl 4S*}tdl 4j^tj Jjaj 

cA aJaa^j lilt o^oJ i^a _ s^lp - J^j oJjJp Utji jOtL 4 ol y ^Jol^x)i 
>y& LgjU L^xslt olj-iji j^*J UjJje j 43It Ot^I^ w« OljJJi i^Ji-C ^fJJJjj 

AjliX oA^5" OJAS jLlpI jls t^Jj iSyL^*** JkS*3 . (Jaj OJAAj 

•j^ (Ji (*A> 4>* <J^' 

\jJJ . **-H——>*-X^“^ 4pl^- (^.X* jAs y>~ LlLv^j xs t^ S 

^j\ 315 ^U^ ^Ip Jjli Uj^iSsJl jls c^>-*>1) Wx^ ol5 "U^» Jp oL~*tM 

U_X X>J\ ^Jl*JJ __sj^lt-1 4j>-X^jJ oXpIaJI oX& . <._>j^U*if ^Jl^j ^Itj 

■ »^sJ . L^_X>- AX • ^sjC clw*»IL 1 ^^££LX^j cAj^jIp J^olw^j 

£ 

;jJJi XiiI*J i)| ?4Aj^tJl oX^J AjlS^t**^ pjS jV JuU ^Lj^S J^S"" 

Jl-a^ ^Uai (^1 JX* I^jIjXS ^ lX>- OjJjIS oL~*tM o\ $,^il 0) 

6 „ t. e ** c 

jU • (Y )((^tj«j 1^- jl ol^ti-l jl 4>“jjJ CLoIjJ -3 1 Ji-A>cJo (jl 

c c # 

Jr 4 £lJ< 2 Xw *0 Ciw—^->eJ ^/ 4jli^ jJU-4 ^Uaj ji ImA ^3 ct^?»e-s4? jl^ 

.Air JljJ ]I j^l ^Uj j! IjlU 


L)/ Life ajjJjLI olJVl l)I £-*>■ j£* ^JjI—JI Jwg-aJl 

^j. Ulv5j LjI jwLj ^iXSjjj V Toy Universe vJ 

SjjLM oUVli jj^i! AJw^l ol5"U^c j»LiJI ^Ip oj^U Life Universe O' 

LT cc-^^w^t*- Ol <Lj^5"" a^wv j^stj 

(jU C^jLvJs- L^UlC jlSv«^lj aJ'Lj^ aJ^P <j\ jl lilt)) . ^1 j£L Ij (Jj^i 

l^J^ Oj>s IaAI /y 4 ,(T')((Uajl (S^ So l>w* l^plti^L 

C4j| ,^AaaL1 /^P aUU" A>t^J ^*Aaj Atrdtf.^li A>-jJ>S otLlj 

S. ( c ^ # 

LjIjJ^^^ A^tj^l ^ils '^ jJaj Ljb .^iXj 



yS Li jij *-y>- Lie ^ £$&***$ tOL^U- 

V ^ 1 (^' u* 

<( aSI jli aLIS** ^Jp J 2 JL 3 <U^J olS^Lt^ ^.A SJjLaU A>e-wvjjl jl jl £jll ^JcwC 

Aji»>-^Ail jl$ cAi>-jJkl cpULJi 433 _ ,^ip ~ i - aS"" y*~ L.»\3a3 

dJJij 5JU-I IjjjST Ja-w-J LaSIjJI cPj^U-l jl jJUi ^jIp 3j .Ia3Jl£ 

jl - J-jS^UL _ $.jll ^>k**o y^ .^L* Lj ;4j 3 LI £,Lj^J ^jLSI JL~aL 


0 


LS^ 


Aj^aixSl 


aIjLJI y Jjjilj t<L JJilil £t*l ^Jl y Jjjil *Ajjil 


.^jl^ll ^y j*£ j*V aJj l£ j*£* _ a^»wL*JI c-ilw\*A*Vl ^Ji>j 

ajL-'VI jl <-Lxa> jlS"'' ^t 4 L y^A *Jjp SlTl^l O-'-Lus LL 

^ ^*iL*<! c3j^ AjI Ajal^sil ^ U J\ LLuvl _ Ju j!b yj Jl jb - pju j j& jl JjN 

. i c 

y J &^*il y 9 ^ a!L*JC A3*>L a! <3 jilli ,A*^3j olS^U^ AjIj AjLJbM ^Lj^iJl 

^JLJ L^jl y*£ aLIS z.[jy}\ ^jyljS tjj*^l J^,g aII y c—>*3* LSs 3 .©Ls^'Vl 

.Igjujj *>L^ai^ L>j Lljfl dJJ-C * LgJl cjLLuJklj ^j?lil ^~XP L li| <L\j 

Aaj LaJ 1 A^ljaJi ©La y Jaj 43 L 2 JI ^Jl>&Xvvj ©3^>-^Ll A~o3Jl C^L-wl^-l ^^>ci 

1w\j>- a^Lp I3^*Jl>- y^j^i ^• ^-^* ^aX>eJijl caJ^I ©ji 

^il AjjA-^i!l O^v 4 ^^ . LgJL 4 JbJ-axll jL>- C^>*Jlj cA^li-l 

£ fi 

jA I IJjJij cSjl j^\ Tyyi L*»b> . k ^ j*js\J^\ y A-s^Lw^N 1 A^ajajll LlaII 

y $. j^iai! ^UiL« jAJlJ L»wUp aa^wJ ^JJl J^wajl Oj .A^jJl ©LJ-! ^jy^ 4 

oJjfe aaISsJ .^liall J^>-b j^jgj ^Uij cO aSIU ^ji2Aj 

« £ # 

^^>-1 wb^lj jl ^5 l 5 ^* jU>.jg] ^Ixiil y I^p A^t^Jj^ AiljaJl 

cJuA^JU aJ^lJ^ AdUa AjilSsj ijljLA jt-1 lijj .^lAJaVlj JuA^ioJl [yJ yil^-vll L^xSL>- 

. LoLaJj T^liail Flip J^i j^ A^a^ jilifc j 

AJLjJI ^5 ^^7 3jlcojliJj ^ ^L^l AiUaJl Jj^Lj j| 

jj3 ^U l^Jilplj AajLs^I SjIaSLL? A^ji ^>)g*^.*J V Lj| 

jjjUJl ^Ip Jl^ 4 Swi^j .l^uAl aJw<kP ^UjI aUaJl ^Lw.,iaj 

^iaAj JjJ ,^-LjL 4 J^p i y Aj jl jJ *-1 aijali o^^p| ^JjC ^jjl 

P ^ 

Ifi 4-pJa )\ I ^w»->- (3?^ ^ L.,^g >-|. j^;lS j-A OjjUJl IwLA jl <«^^Uj| $.jjp 



Agitation jW^ 5jl J^\ jl .L J~\ j* ol>S ap 

dr 4 -L a 3 5 j^S" olPj^>^4 (J/ 4 L£j*J* oiij cO'Vjil 

^ ^ j? 

t L^w*il^-1 ^ ,.y- i i 'j T U cULc o^ji^^-1 —lJ y • ■ -*^- 

?AA' <-SjAl (j^ 

oJu& ^yrj uytj ( ^ws-Jj 1 a^> L^Lj AjLla Oi Iaj cJL- Lt Jp 
.jjLJI J^aiJI ^ _ *>ti4 „ And j LljJ! .Idealization LLdt 

And a*Lp <wJ*a& J^$s 3 t3A>-lj oLi aJ jlSO^ aJ JlPo'Vli 

V dij .^v^v*U aIjIS j£* •?-j*p^ ^ 3A>-i^ Ar>-^>t>» Sjldi ^T\iuL>-lj) d^jtdi 

y a-JslJ syrj 4_^~w j-* dLLJl y <wad <pIp jL" lij, l» A3yc4 ^lax^J 

<sS^' 1 ' (As> .U^ir ^3 a^lJ iiL& c j*J ^t i^ ji cA^-lj JIpoI dJtL- 

e « c . 

caIl-vI ^v» ObLd ji ^JaA-vJ Ot !A?t-s^I ji\ aJLJlLI 

j\ CA*]apt U lilS .AjL -^1 ^ Jlj^J! 0X^AvJ jl ^ja^wJ 

\Sjt ^ jAoj * + £ jl t^ +T jl 4 Y+Y 0A3 LL-*Jt ou cl ^ U aJL*J c_aI y^\ 
£ £ & £ 
J^aJi J y^\ J^o dJiij Lil>- ^>j^L- Jk^AAJ jl^aVLf J AjI 

Landaur jj'-^ Ajj 4 jLA Jij t^A' A ^ iS-SJ-l 

k>j%* ^ A*^ Ali j! VU A .IBM if^ C-u-j jjjLiJj 

. ^ c 

a5 YH"Y + ^ aJ^kxj ^LiJli dJ^Aj JAs*j oL»^ixil l^Jl Iajj 4A^^1-! 

L5^ \~\~i |t-^ 4 1 ^1 p Jm^ 2 J>sJ Y H - Y ?• -jll 4-AAd^J 

Js>Iai^-N! ^aj -bib b&Aip aJa^> y2j>- Jj>- y oLLaII Ia& ^ . o 

^aaII aS^ IgJ Axj L^jl ^Ip Y + Y aJ^VI Aj'jki-I JU-aI c 1 ^aJU 

^ £ 

l^jL^c L*^it c 1 a**j oUjJUll ^j jl Lip ( j£i .^LvJ-t ^y> 

Ob»jl*il ^ 3/IJIJI y*>- - JU-t A^. ? ,k?j _ Ia^j .Aj^Jt aJLL? 

^ c £ 

lab- jjj^ls> ^jp aJj*-^ ap y>L> (jz I JILjJ Lliir L^lcj cLjLd’^t 

.Jij^JI Jl ^i^-1 ^ 

JjUJt ^jLLt \jjt> JJ& ^ L^,Lii JjtALi oUI^j Jjfe ^50 

dLSi Jt MIT aT^ Edfredkin AJiJ 

SUi Lit; 0U3 AjIj ^4 y>~lj <Jt>*i| UUi L^J df^A 



^ aLpjJJ uuL* jX*j>.1j Jsl scs- 4jL Jy *i ^j^vic^LailS"' 
aSLUJI _ LoJ^>- _ aIT ^Jp CAjJ jwUj aJ( Jp ^ j£ju* ^L~jL1j 

LLl£ L* U^J 0 1 £■ ^ 1 ^l^Jk 1 ^lp • A*^^-^-*-' 4 aJL> 

a^U ol>3 LJLa LvJ j Jj ^ ,|t-<<w5 uJLi u-aL~J-I ^AS"" A^i 

ji *^3 ^-J^xll lUA ,ol; j^-l y>- /^P JUiL L^j ^5C>*xSl aJLJJ jj 

. Uajl Iaj j+,<2j ^ US A-j^-&j a^«aS\P oLw-U- . a~* ^Ss^4 aJLj ^Lsj aJ^L?;;,* UpLLoP 

Life gci itl cuu L-^L>^3 . Aj^iiLl ojLJ^I ajI^jt (j^Lo a*Ia aJL^« JiIUa 

aLU A**iil ^Jl>-1 Cf* "'^£' ^11 Up I^aJ\ 0^ c^**^*JJ aLU CU—v-wJ 

» # # f # 

aj^L>- uuUil LaL>^ Ipjj jl . ((^-aL>- La ^ 

y Uj ^ip A^jT y ^ A3 ^~Ssj<ij aLLaJI j_>-L>-j 3 j5^ ^UaJ 4 j>-wLc 

Ujb jU Automaton J>\ \jj .Margolus ^-jJjPjU 

^ « # * * 
f *)I ^^Lp LybjJ ft Computationally p'j-* c^Ui ^IS <-jyA>- 

ui 1 y 1 L^ 1 ^yw*v® L^ L® Uj u_*j lyj a5 I 

.AjjiiLl oll^l 

SlfTL^ Jyj L<»^wwlj>“ IS^jli ^jjjJ jJ^jk* ^Jl^s,Uo A^w^^ yi-t -LjJJj il)L^«^/ij 0^ AjLAj>- 

l)I pjil ^Uz^-vj a^L^ ^uJl ^^IjJI ^JUJl pLjj?®j c-jj-wrfLLl 

^a ^SljJI ^JUJ ajLjj^aJI uuLLi«*Jl (^Jp» ^1 ^Jl jLw jlj aJU^JI a^S^L^I 
cAjjjy^ jS' ^j~5\*1S aLUJI JuLuJI LL® C-JLS^ liLs . aoL^>- oLL>p 

c # 

kCj>\y^ a«^2j ?a^woJj A-vLoP aj^L*JI aS^^>- 

ajL*c>- AjXoP aj 1j OL^^a'Vlj cLife (i J l ^ 4 aLLs A^Jail O—Ui 

a^ULI oUaj cajaJI L^jJLL c^^-w-La® jLx>-U (jJJJSj cC-ULS"" L^^« 

Ujl Uriyr LS i*j 1 $jU Life ^ .Computational Universality ^si 

j-Ip ^A> L»jj yiJ OlS^ y aJjjS) ^ “ t«jLi>-l 

* - # £ 
oJ-gj .ajLu> Uj L^J 3^Jj>^» aJ^U^ jJLa OL^ ii| c^>-1 ^j-^j .^Ijl 

aJjL>^ ^p a^L)j JoL^ ^ Life game f! u>*ju-I ol^^L tAAt^Wl 

.^JUJJ Fermat aj^ 

J>-L>-j 3 jZ uP^vvl>- Ol Lo-L> Aljli Aj^ y>“ A^Jajl ^LsAjI i 



> c & & c 

ob-A iJjLiJ aj^ 4-I ^p A^jaiN' (J^aj ^w>“ O'j ,L-j> 4 >»Ip Lo^j! ^a 

C £ " 

OJL-C 0^ .aOLj^JI A^Jaj'V' ^jv aS”" JL£~* 4^a\s>~ o~LA O' jwLj t^JJjJ .A :J ^?libl 

A;' Ajv-jjJ jJbc« ^IJfij l$\ JJU OJ-b*o O' jilS - ^ju !L - AjU cA*^?lb' oJuA ^Uaj 
£ & * £ ** £ 

^L~j>-4 Aj*!Aj JjU Ua-M-^j Ul]aj ^X>- O' Jp OSlxAj . bo*9j b*tJ O' 

. # £ ^ 

A^vSjLp OJ-bc ((jt-Jr J j>- 01jj-b S ^>li^)) aLLx 4 Ajib- ^jLJ <L~£- a5" 


oIp^S' ji jbab 4dJJb3" aJLL' cJlT bid . a^^L' a* 4 j-^p 

f* £ £ .»■ 

J^4 b'-Ap) w>aj ^ ol ^UaJ' apILl^Ij jU iU aOJ- ^9 ^oTl^x!' 

o-bgi .Life universe^ glider Oj*L ^Uk^' a>^ j' c^jl ^ap 0 jAjJ j' cpi 

S^U Oj^sJl Ob* bj, laIsT OjSCJl sblk ^wbk^J O' Obk^L Ak*~o jAJ ^01 o^b!' 

jn^PjJ bk cbo«9^ 8 b bx-obl 


O' . IpjL ' A - A j z 3 ™ ^bk-X> lA>- A*^?l>- A ^Ja.)IT bv*lbi ^bp' ^1 p AaJ 

^j3sJ' ^ AJLi Jjbj- aJ y*^.* L^jbf 'aa ^SvJ cjlTI; Jbo cSaJL*^ aJj^xSvJN' oL-w-lLi 

^*P ® j* ^jb" ^9 a!x9 bJp !Ajb/l ^ j ^9 Aj Up j^\ Juki ^jA 

t Akbr aOLj^JI AbkV' ^0^' O' j-bj f.^b> twjLwwsji-l ^lp SjJOll .aOwLJI 

jl oljdJl aJ^-OJ' colb" 0» aJL*v« '-bfc J^b>- A|U : ^Jl A^JfljVl L^wo 

^ ^ ^ ^bd . L^j 0^^ 1 

. & * c c 

wUp 0 U*^j ^ r vbLdJ ^15 L'j-^L- O' ^s!l aLaJI dO-^J Feynman^r^xi 

Jjfi> .*^*9 aj 15C»| oJbx9 c^l^SsJl oLlf ^jJJl Oj^ iSy^^ 

cJ'j^ 3 3 j-^JU^ 4 bf ^x]l Ajj jjl oLLjJ' O' ^JaX^o 

oJ^Jl J^>-bj ^j>ejJl Ji>-b cdJ-b^b CaLLkP 

£ 

c^jyxOUax^ A^y^lj 7t_w2j Oit cOJJbb" Olb" ii| ?Aljb oj5" a^^- 

. a! Av 2, 1^0 Ljl5^0>t^4 O^^ww* 1 O^^i' lAbXAbll A>b-j01 


\ rr 





ybyyall 01 JJ0*J Aj| . (<j*jCj)) Jlj-^vJl Ijjfc Jp yS Jj y^j |»JUl o^>tJ 

A^l oOjk 01 ^S'jjy ca!^1~& ((A S' A*J 1^ AjyJj>- aJ 1)) Oy ^ jl yS^s> aJI 

OJJi y+**0 y* 4a!^ 1 $0^ yLJU-l J\ijJi\ i)jJ-^J! Ol^*^b 01 

j| &jA c^iwXs . l^J 1 1 «-Xa aS^^O*o toffoli ^g |yy ^y • ^■*•*■'*■**•*•1^^Aj«a^01 

j> y>%j L 0 . aa cA^>eJwvo 0* Lsoi o*y>"^Jl 0.^-jOki y^^ y^^-ll 

oJu* 01 y* *Ui LJp U JS")) ij~&\ aJ yxi! i)Vl aJU* y ((bugs y)) 

^jA Ly y 0l L^jl 4 s,ly-l <_£l 01 OjL>tij .aIjL^JI 8j^juO^I a**» yM 

.(i)«Ju j yJJl Ol£il 

y^ Ol <JyLil Lu5v-Cj i\jjb Uk^jIj y J\^oj\ y y ^ y ^-^y 01 

,a^s>UL| Ajli^U*^ £* 0^SvJl 8l5 < v r p 8yL *ih Ji tipplerjJLo y LyiJl J^p 

c_jj^»bOi ^»U^y . yLJb*- v _a y^U>- ^1 p alTl^l yj ON aj>-U- V cjiy <Jyaj U^j 

^]1 8^y^-« jy*j y* w ^- > 'l^ APy*^- jg,U>x^a a-wjj ^Jj^- c3Usll ajL^j y _ y& 
^ & & & £ 

*>Lic ^jJL> LJljjy Ly^U»- 01 . oUry>t^ y 2 -*^ o*^A>-wL« iJplyLSI y2*J L8ij <yyPl 

^ j>*-A^ j^r\ ^*-X*U ^Ju££ III ^yby^ll 01 l^-lx 4 jg|W^-l Ia^J O^yO^ 

<y\^ jA iiiJOi cAy^lj^jl jpiyJl jWt>* y Jjy>c01j ^5 \j Olj c^«—**^1 l^* 1 

. A^-t-vA* ij 


? C C 

^jaajsjj _ L« y^s* _ ap y*^A aOL^-I A^oLyAjl IaJIjjJ^j Ol ^c-v^y Ol ^yyj 


^JcJ jj^lO 4 Ly^ f oL^jjly 1 l^y ^Ua7 yJl iO^JaJl 

ryo L^5s3 , 01 ^k^-w« Lo^Jl Olwi*j ^y>j^,^>iOl a?-j ^5^ OlSvilj 00*^18 
aSJj yl^j ^yL Ayi^ 8 l 5 "L>«» ^yrj aJISs^|)) yNl Feynman OUyi 



aj j| .a*a]saa oIJLp zjs* <L>Jj>*j Ji" jl cAjuJfiJI 

oliLw* JjjjJb jlSs-*JJ L^jM .jXj Li" caJL> J^\ iLL o.*~J aj^I^ j! 

^^P OL?lj£®l ^ J>^A ^jUi oLjJlj jlisil AJjl y*S^\ j[ CAjU A*>-Ij /y»j .((A-JS>Ll4 

c f. £ > 

Jl>c-» ^® jl ji"LJ! Lipljg^^b ^j*L Aj'V cLg-Jp ajla^J l jli^Vlj ( j^Jj c^JLil 
L jlLSC V j i jlSvilj jLjJl jl® - aiJ^p-^^L ^jSlc L Jil _ j/ Jw5 ^_>t>- 

CA-ob AjjL>- aJI ^® Li" CaLU Oijil3 ^® ^JSj jb^ll jl Ajl ?ILft A-JL*j ^ill 

* ; t ^ ** # ** c * 

p J LJ L? « ^ ^ Lo j} \ 1»pXA A^vJJ ^%vJ ^fc-AJlXJ 0 ^ «A^ 

c £ c 

.OlLaJJl 0^w2_aJl A^jJl ol^liSl jl ^pLiwJ V LV ^jl^v4 AjI U 

/^*jjl Ol jS ,j~-saJ jl £jfa++~5 aia! J\ LjLsJ 3 t^Lj^iJl ^® 0-L>o AjL s.^*iJl 

jjlb wUp oljiS AjI JuV:> ib* il cAiU Y 1 - ^*1 ^ ^ 

L aL^LI ol^bil jl Ajjliv«| i3L& (JljJ L i\j^j>- Ijjlji ^jio L -^4 .(^^uLl 

LUblj . jiisil j!<u^jiail aJ15C*^/I ^1p aIjVjT oIL>~*!>L .j *-**#I <Jljj 

. L|l^*-® I^iJ 4jL*&2 olS"L?t*a ^ip ^XP^l IL& jl® 

^x>&3 .oiCll v^p j^,^ll jl {Jp |(Jljj L aJI 'Vl 

3jS L>Liuil LLc ^^Ltj jl j^li aJIj laj ^iojj L J &I ciji { _ 

tw-»^-^iji-i 5ii"u>t^-s .^-jiii ^jbSOi ^ ^y*~j ^1 ^ 

cijl4“l L’LtLl jl <^ji jl Isy^ cil i^ju^3 .^IjJJ Sjj-sJ? jl ^j >,v 

* * e. > 

YLLa>- IUp jJitj jl ^JflLic*o ^j-^L- ^J^l^ 

LU ,c-^j-^L-l r^jL>- jj j i g^ lg.fl9 jL- ^j^l^^^1 IL^> j| (J^-&iU 

. # 

aL15" apL^- jl® aIjL-U yjJ& c^l^il ^Lej ^ L Ljji «. > j^L-l jlS" 

^JLJI jl® J>-b Aj^j-Jl c^LliJl jj, li?^ ^4 tA-jpljJl aj^jLI cIaLISsJI 

y ^ja c^jjwLLcll ^*»Lil A :I ^*j jil AJLLli !LjL>- j jS^» ^5"l^l 

c c s- 

Cil jI U** |»-^aI cI^S^aj jl jjjiiil ^l-Jl £^ 2^*0 L 

|t-^l® l^jlS" li[ L lj^wi>cj ^S" aJ ji^ijj aL® j j+La^\ ^Ll ^pjg:.^o 

c 0 c 

iLft .iJ-b IjL-aj jl jLjL jjJiLil (j^l^llj ^ jjIpLx> 

c c 0 c £ c 

<*-$j|j cjj^i*A>- |t-^lj t^j-^U-l J^b ((!>L®)) ^-gJl l^®ys jV ^jjJiill ^bil ^Ll 



_ 4jtJLLl S;>lU j^ . J^JL® 4j wLJjIj ^t-wJ 1 j^J 

<j~^3 *0^j?^ U^J^J* 4 j*-* j-r^ ^ ~ <^>yJ\J~\ 

x j>*j* c3aJJL« ^-<-vo I 1jN j^^Jl Iaa ^Jt>-!ji 

£ c 

. i^J ^ +SLtJl^- ^ C CP^-V** \«^* I I X C ,, I - - .^Apl A.i.^^VwLv* 1 

c c . 

^j-£3 C^P^il bsxj jl £^j^Xw*o t_*>^^1^“! jl 4-olSjj .^Ip i b'V 4 1-^-L ji-^J LAslx^ 

^ ^ i 5 ^ 

tlij>~ aJLJo SljTl^l oJj& cjl^ !il$ .LjjJio LIlT LTL>*>» l-bs> 

JjiL jl IjilS j^>o J - xJ^*j (J - ,j* b ,j^i Li Iy> jLi 

/ylS" L$jl ^1 CCPj-o-lJj ^3 3-Sj^J^ C-Jl^ iil U djJtii) 4S>e-*~jS\ £A Aj^L>t^ J*>1>- 

^lp ,Jl^?*«j jlj SaJJlU Aix-wijJl jl ^-Sljil APUgl^b . ,*Jlj*Jl Jj>-I ^ 

f ^ . 

j^ j.j-j~Jl obb>j Jju oli Obbr^ 

/^P £Jj0 j I CxA^- AiiJ (.4jLJbAj ^ .L»LC A*plj CjIS"" 3AiiLLl 4j>t-wjJi jl £cXXX_vj 

((?^Ss Ju jl oN^I £^a««~3 Jj&)) jljX*c jA>*J aJLIj>- l^JJ a5jj sAa 

* e. * _ . c # # 

lj^*l Lpj jjbxC 0^1 S^Ssi jl ^Ul «-i .LjLxPl blj^tX-wj L^J 

c ** *» 

_ I^j15 aS Ai A>> ^jA o^54 $.L<i-lp Ol A»o t^x>- Llv^c-^^ ^Jj Ijl>c^u*v4 

^ >■ # ^ It t f * 

. Ljpl^ IaL&^ 0^ — 1a& ^JLp 

IgJl N| 0 IjL j^U>- (jL o^S vjlSIj ^As^ii JjAjcu^ j^jb U! 

aJ^J Ai 4jl _ IaAI lA-w*- » ^Juj-&xS 3 jJ*-^£> 3 e^2J>- X J>^ 

c jjj^-Aoj c jj^sjL-ww jl ^X&il ^y*j oljjl^ ^ iUlp 4pL>j>- 

c s* $ 

J*^>- ^ ta ^ll 

- Iaa j^wx .4jAi- SjI ^3 Jl-AJxx! 1 jl c^^l *_4j^wlA-l JA-Ja« 3^>LS^ 

.Life universe^ (Syj^ o>a^ aJI olJl jJ-l j - JSC j 

Ljl - b-^-fijl _ { j^ i 1a>I l3 yCi i^S' Jlj-jl ^1} y^4 ^LiJl 1a^ jr 

- Uj jJ-jj Jj^ U^J ?c3^b>*P j^;b>- J^>“1^ 3Afja 4j>^vJ ^jj^^A^-)) 

jj, yLj .((jJJi ^3 jl ^)a JU*J N)) J^SJ 

(_^Aj ^al IAjij C<lL>-lx 4j^JxJl ObjlSvJJ c jij>eJU j£* jj5"" jJ^ 

s.Ljj . j^^Jl SlS^U^ ^ ^1x4 .5 j>*-* jt ^3^3 3^ f t ^ 4 3^ .55*^p 

j^xJl lijb J^^)) !^*!Ap j^*l jj^J ^■* j3 ^ y >-^il jb 4jli IaAI ^Lp 


^ rn 



* . * 

.Ajli Jj>ej ({Jssjd ^_3LjjLw* LoLj-3 

. L^X5 'V S.iL» /jP 0^ ^!p O^j^c- 4 - Oyy£^* _ Uj2-v^^J 

* # ^ , * 

. ^ V ^ ^ L>c-^* I)01 

tf c 

0^ ^(jL>3 iS^Ji 4^ <L*-**» ,jP ^IfiJl i—3I3jb ^3 Jp’l*]! 

Aai*j ^ Jj A^jlI Ij ^ 1 *3j^ <*_3^aj i ^ t^Ls . Lgj ^ ^ -Xp 1 o ^ j^r ^ ^^ ^ >Ap 

i* M c , f c 

LJjTj i*}bi L^-jjj^r ^ J3 ^p jil JJL*J Oi £^oJ>- ji J-W^ 

\ c^ 1 ^ 4 ^ 4 ^ ^ l ^ ^ ^ |l^sj 4 1 1 ^ jt^J 

l«O^S^ ^ ^A*A^— ^ ^ " 0^3 l ^ *1^ L»^w»J A*»^»**^Jlj (, L«J c^sj ^jj IjT 1 ^ ^ A w\jwLxJl^ 4 ( C ^»^>- ^ 

" ~~ S- c 

L» '_L^j A_O.Aa; j ^^+JU \^ij\S'y*j J^>-^ ,LJ A^vvjJlj 

/ (^5® ^Jw2-A® p-$-*P C-Jwb~ /jj Jjl 4(j\S jA jA OwlP Ai^xj 

jf C ^ £ 

a^p !j oUjIS^ ^po ^ 1 p oj^U ^p lilyf I yLiJ ^xJl ^Jl dJixs y^\ jJI y> 
.\JLJi>- /jA ^J3I ^ 5 ^?) 4<iJJ3J Lc^Jj cJ^l l^jfl^jj jl Oj*5 

/jA 0 4^p ji '&£' y*±2yA O jJ^A UI ^ I w\j (jl 

. ^^£> Aji Ijj c^ { s^^^a \ L CAA^^Jwl ^c^l4p 


\ rv 



JUil JLxAjJi 


jjiCSl 0Ol oil aO^*J Output \?rj>J* y* Oj^Jl oLT Ii| 

oL 4 jjI^>- jj 01 yTl aSAj .Computable Sbli ^ycJL 

00 e. . 

.pJl*JJ U^>x^5 LLs^j oljJaiM L^j-« 0l 0l^»^fb c^uO^Ijj 

ipOP LJ L^o cOy^Jl yp i*b A^iaJ UjjJ 0yC~* Jlyil diii Ui^P U liU 

# C 

?^lupNl oJjfc yp JyL 01 $.^il liL>^ .^Lii! aLUlSI AdlydJl y ^IaI! ^^4- 

J?\j&\ f jJLS .L^jL^ j£s blJipl 0 j& 0l Ju ioL> oLLp cJlT ISU 
SLli WopI 0 jSOlw- _ Adljjb 4jl^j oLjj ^gdl - ^LiU aLLaJI y^Ull a^->- 01 

Oyjj ^j^jLjJ-OJI Jj l 5 1 p LJjO _ Iy>-y» - a>>Ij y2*V 1 IJjfe y>J .^L^>JLS 

C c 

oS SJljyi oIj 0! Uw»jl Ujjp tJJjlfc cGeroch J»jjJ> 

^1p ol > b*\>tU aIjIs jS' ^bjl ^yll c^ylbtlJ aJOU »J0iyy 

. 0l£ll ^JLjI^^sJI ^y2J L^2jl~ ^lAJ ^ydy 4 _ (_£ y-Vlj - Ol obfc 

. a*L& A^a aJ Lyl Obyll 

4b JjjO y^b~>0J JjU ^P X Lj^J JyJijl ^^aAj Aj J&j Ol j jb j&\ 

jLx>-l Ol^v^Vb ;dyji 0j^ ywaJl ajIp joji <j\dbS^ Jbil ^Jp 

Lr-^yJp jjj ,by^xll <_£jOjb| ^4 aj^ bbl <U*JLSl J-r^ l^I jbi>-l Oi ^jbbl A^>w? 

A^j^>ti]l jJjbl Ol ( jO»^il .ojjj-O^I ^4 U ^|U4 jj-w? IJL^j j»UiJI 0l^v»^L 
; > « 

X j*j Ol Oil (Sjjj ^I y* 0 S/.\ * lja>- 

e- c < . c 

Ol A : j>t-^-LA A^jji? jl L* Ol jM 4wL>-jj Oi X Ol . */ ^ * 

d -4 -Uncomputable c^LvoJJ Jul5 aJI JjISIj ^j-saaII Ib&j cdJjf 
oL»jjlyP J^r Ol y>-^ll JwjS^UIj .*/ ^ * <—i jv 0V Ajs-bxj lol caJIj 



d\ * ,Jlv 2®' X ObjUL 4 aL^L-*> 4^0?\jj 

,*/ m \ * ^j^vw« J! Ju^gj 43yc« ^ LjU X «—i t _yu ^ Lo L« aISL^II 


'/ t \ * C^jti 4 wbr jl /^LoAl /y» 0j^> Ji fijua //» j^jp^Jl ^1 p 

A^bi.>j a]gA\)>\ ,A^\jj ol^jjlj^- AAj^Laj 

fi £ fi . £ 

^4^ CAj'jOl ^ 4^ojLJ /j 4 4J>wL>t^» APj-oJ^t- 4 ^s^2J 01 p^II O' 

A^>e-JIjJl ^^ /j 4 "^T 01 4*0 7 >1^A A*^-jjL^t^ 4 ^^*^ 4 |*A 

"ij^U Lj—^ Ju>o O' pj^' Pi J^» ^L~>JJ JjI® $Js> a!^“ ^a® .4jjJJslU 

j^Sv^j 1 ,< o. < ,fg a^ c^O o ® 1 La^ 4»LwO-^ ^,0p 5 ' ^^p 

aJj* <—>jUll di!i OlT ^ a® Jo ajjs^ JT Out put oUr^ 4 

o ^^\-w*< l ^ J U .* ^ J*3 , L^JJ u l® ^*p J J«p ^a j**aj jJ _ 0 j \^j ~ a^^x-o \ ^ I 

£ c c 

^*«Jj 3 JUJo>- aJL-vv 4 Aj' ^glp A® J^' /j 4 O' Aj jjfl *)' £~v^lj ^P 

*/. ^ * ^jlJL 4 O'^x^'j O^^O jj> <LS”* i 4_L>o /^Ssj . Aa1i>x^ AAJ ^2j Lg-X^-l* 4 


^jLJbj . j t \ 4j^-l ^ *-t® . X ^■AaU 

^ f ^ > 

j»Ju7 j ;ULr 4j0^>t^ A^w^jl jl^\ <-*>j >cj 01 ij-^- 4 

(,_>jLa1I Uj>cj ^/ j£\ Jc>o 0! ^r^Swll jiaAl ^ Ayj y>tO^ 43jJl ^JS) 

. Lgj 4^uilJ 


fi it c 

L«l 41 ^saII £ 0 ^ 5^1p 4j 0 t O' *a^ ^Jjjl^j 

IS*jJ~\ 0r^ ‘^v^v 4 ^y^* 

O'^ 4 '^^ (|( j^ C^jjj-J 4 1j&sS' Z^ 4 J»^' c-JJiiJ coibL'j 

aJ L>~ ^gA® * ^ 1 I “TzJ^j 0 C ' ( it J k "^^ A,s ^ Aj^ Jtf a 11 ^ a Is , i ^ l 

4j^?U4? 'blj cL-*-s^ IJ>*l 4ji ^jaJ l (OtJ^ -t® cL^jLwJS- ^ 'i'-tp' La^J 4j J&j 

tOy - <k ^ x3 - 3J^> |t-^j ^r^-? ^ ajI 1^5" .Jj^' ^Liil La^1j>xj| j& 


IjuI aOIjj^aJi ij]a* o- y a^^jlHj _ y *&$')!i /ja o^^^ 
OJL'05^ 0jaS^Ix 4 0^^> 01 ^>)g£«<*J V Jl>- 4 j' ^Ip .aJLS^LsJI oOjSs ^Lp 

tf s * >x # 

Lgjl _ Ju-Lsu - ^JsZj 4j^jglj ^A_-—\j 4*ajX# -VXS 


> r =i 



i]L& Jj&j dJJi ^Ip ^jJiJl Jj&b£ J"6“* - 0^-«*i! j%jJljS^i 

^ ^ ^ f £ 

{£y*~» |*»L*J ^ ^AjlS LlM ^ip L -, J “ ^ (_£^ 

** c . c 

4^LaJl j^JjJl AjLicJI jU tlJ^S) £^JiJl dJJi /^So ^ lijj .wLS^t 

. wUS^lj JJxj j^-*^ e^j-^U-lj 


£ ^ . ~ 

UjI ^j,iP^L&j L*PkA3 {(I^J _J^ A*^J C 4»Ul 0 })) ^jJ 1 ^<»-*<mp> 1 aI^A* L<^-jJ i U 

4^*1? ^Jjo 01 £j)p**~'t Jj^ cjii iiu >-9 4 L^L«^>ti! JjIj l )tfi tjs *y*$ ij^y 3 

?L*$lj jJL^ja y& 4jl Jull*_> jl Lu OtajJ jJLjj (J^S"" JjC^AJt £t/«ljjJl 



L4 JJ (JjLtuf ¥ La 


<Jbil <-*> ^9 ^a\j j> aJL>*j aJ^j^JJ ^S\J 

, g. c # 

l* 4 jl ~>&J ^c^lij^Jl jl ^ j) ^A11 j&y>*£ . b.-Lp'Vl /j ^4 ALu~wj* (, J>j . jg.i 

p Jk\ jU cdJJ^" I pJ liU .L^j ^bJLlS ^.X^ll oUi-^xJl AjbJtb ^9 
^J&]\ iS*x>\ .A-bL*o 5^b^M oLL>-*jl wbLww^j c<_j^wwULij 

c £ c 

c^l) ^iiSl oUjl*- 4 ^juj jl ■■XJl* y^\s>- ^*\jji j^ (J^JLil cUla 

J^aIS aJL>- aJL Jb y* j£\ Ij-fej .aJIJj yy>zj b? (3 jC$i 1 _ ;olJL>*P tcjIjJ 

^9 ^^ 5 - CO jA ji j 0L^ljj>cl*j jlS^b A.jgj*^ JLpl jS ^P Lj| Obwj>bjJl ^9 

jl^L^b A^jj^b^ll tOLixkjJl ~J cjt>- Aj! ^Js> . 1 JL>- 3Jul*il ^L*Jj oLLkP 

£ c fit. 

A' ^ <^L^>tiJ 5Jbli ^p ^lijl j^ .L^jli a^XojJI y» JST ^c^bj-jj IaJwuLaT 

A^^b^Jl obi^Jl y2*-> Ob ^JUbj .IgJ ^a\ jj Jc >-jj V oLL^dl y2*^ ‘b^uJb 
.JS^UsVl ^ -b j*^ 2 A ^«b j) ^9 lgjL*J ^5C<Jb jS' y* Ail A>-jJl! IOtys? 


0\£ lil b» j£> isu (^JJl (Jl^-Jlj A>-ljj ^*««,laJl ^Jl*jl ^9j 

_ * ~ 

.J^b-Xo j^»*VI ^jjajJ # j£?^*j2>» ^9 ^9 AibP^jj wLa^xJI Ibjb cjl^^^b 

(Jlj-sx Ib-A ?Ajlb O^^Jl y* - ^w*vJj _ J^-^ol U^^l £c>*b 

lg^ *ol jlj^" c-Jj^bbl ^»bjlT Iil9 .^ybj^l ^JbJl A *-Jb /j£- |Jl>- 

.L^?bj b^jjl^* 1 -bU-baj^l *>bli j^Ssj ^UijJl cl)l JUj AjLygj ^Jbl ^ IJaJ l 

0 jSs9 JjblJ jl JLaII ya <J cJlj-^Jl Ibj^ O^lb jl JlJ 

^9 A_^»JjlJ-^l C-^b»jlxll Aj ( J^w^2 j 2Jj ^b?byll ^^-1 

^Jl5 3jSsiJl .IBM A^^b ^ Chaitinb^^ J* ^ yij£*$\ 0yti\ 

UljiJ OLU2J jl ^JsLUw ^yJl ^29^1 aJL-^JI b» :IJLoj- JlJ— ^Lp 



UlJaj j jlS^^flj lL> r ^o Uljij j| ? JuwMaill l ^ 

^yUr^ wU^ lJw?j - JlxU Ju*** - Jj^) -^iXta ^jJ 

(Ju/?jJ 4jjJJall oLJ^Jl iJi*Jl 

Jj ^ 5 l 5 ^ ^ ^ Kolmogrove <J}jj&jl jTj 

.^.^JlJI lLX 5*XJ .jSl^ 

C f « 

Pi j Y jIap! iiLj& . f U^I IJLa J^js; <-£j Upo 

Ojj-saH) AjJJL 4xii9 ^*J ^T 4 j^® jbLy^lj 3JJU^> 

^Jtj Ifcjaxi ol ^xii 4^pjj L*i ajIiSsJIj 4 jA^si I 

^JwX-c* ^9 L^-*iSnj ji <^Jj>-1 ?Jj ji ^lij^i $wLs> $j&- 

L^C, Jjj+'S' l$J 0 *^ I /^*® Pi C *j\ (J? J^S' 

s- * e. 

“ ijxd .1 ^ip “ ^ 0 ** ^So ’Cc^W^ 

j* 4.J ^lp 4jb»~jX- ^tjaplj Pi ^-9jil i^Jl-v^j 

e « 

o^jJI oi| coutput ol> j >.^ Lgjl OJlS" liU .u^j, ybJl 

. # « 
dJJi j^l i y» 4_Jj^U -1 ^Sv-C C-i j-va.* (_£JJl ^^23*^1 ^c>»UjJl 0 ^JIa3 ^29^1 

C $ } £■ 

oJJL*^> J*plj 46 J^23 £*\j> &fjZ* aJJ j 4_3 y^ aU.^Jl ^lijNU .^JuJl 

^, 1 ^ c^XJl ^»lj^Jl JjX? ^wkxji <JjX 3 ol aJUI 5jJajLI 

cjX 5 ^ J& 1 iwL& ^1^*^"“ ♦ l^^waj 1 j w r > 

c 

jLL^slj oIa?-Ij ( j^ iL^L«. 

\ • u • ^ u • • o o • • u • • • ^ 





DjLa-> ol .bits L /’^ j^ 4 ^ 

^ j 

Nil* ij>-Lj ,4jli oUjLdi ^5 ys>^* £~* output 

^ ^ ^ ^ * \ ?j^ ^ *^ 2 ^ 




Ij1j>“ ^9 oUjIa! 


£j>x~a .((33 jSsS* ^ja^j>~ ^ * ^Js?!)) aXijs^wJI A^aJj\j^\j 0«XJ y 

^iU .((3 y* 0^X>» 3 jS+S* ^jl?!)) OwlJjJ 0^~®^b dJii 4/“ j J^ 1 

C j c c £ & £ 

lil 4 jl J& y jjjl .J^S ^U“ J>*~* £* tJjNl y» j£\ ^J 



aJUM oA£> yj , Ajli £ ~j£ 5^-1 .y (OUjUll OU^SO O-p- y®) ^jyS 0Aa 

aJLv^L-vJI aJ jj ^jS'Lc V OlS** li} ,L/»jjly- J^lxAaj*>U aLU iL*vL*Jl 0 } JIaj 

y .L^jj!y- Jula Oyu ^ dl$Jli y j-s^SI <yjjly- y^ y 

LxoJ>- L )j^^» Aj| . cJliT ^ilc jl oL*l]ii5l aLJLJJ OjSsj t5Jli-l aij& 
L^pjL J^lxO^^l a*^S^ caJL o<-L^j .jLLs^l^ caIaj*-!^ y® LJIyAp 

. £ s* & . 

A>-jAj 40UtpUt/Ty^ y 5-iy-jil A^lJl jl aJ^LvJI y (A^jL® L»La UfcjLxpl OlS^^fb 

£ 

aLU A.jfl-^^i <u>4all^ .AJixiJi ^ytJL® O^U-A^j^l O^J t^LU iip\j^sj\ 

.j?u^ 2 j^aj aJjU jii o^y-> sajlx®j l$j ^oy ^ iyj oys*" 

s# # 

a 0 » 0 »*»vJ I ^g»fe a*j l^***xi I a^v^vO-^J la . aj L>^a Lftj^xj I ^ * ■* /% * I ^ Ajij 

s# x 7 ^ 

aL«^wL^ L® i^>«-C JyLlI >*l^**> 0 ^^-j Aa^ . Ly®^^>lA’^"' ^^la^g ^ ^y!i 

y® J^a .aO^Ip l$-i aj~® U^ aJLJo yli Ala .V j»l aLVS 

y 0 jS\j Aa c_3jyi-l y® Ajjl jAup a® jiT yi® a^^Oj aJ| L® 01 S&yj 0 yAl> .Jj>*j 

^LA^la .dyyJl y aJJ J^"" (^ 5 ^J t^JL^jJ yj ^*^1 <ui > 

y^l (j^Ai^'Vl Jp On^lj yjaj V Pi ^AxJJ 0 ^^j) (_£^OuJl 

~ £ £ _ 

ap^v^^LI A*c>»^^ojJi aAL,^>-^/ 1 ^ j«c^ .^Uj^l <_a*^[l ^4 

£ £ £ 

0 j^r-^ lit* *iil^ cLaA>-j ^ij^l lJlINI j»lSjNl Aa y>£ .aAIjJu^JJ 

. « £ £ 
Ol^^^lj a! oyK*^2-A 'Si iAjol^JUP A^O^jly” Pi ^a **^ :> "^^ uAiiVl 

.UilAs^l a!IjO l^bT 


i^O» ^J^Sv-Ao ly^y Ol^s^^lj Lv?L)j oA^xll jlSsa'Vl oJjfe 01 Ay^ rt-O?^ 

£ tf 

^lll A^jjly^iJ aJO Ayxj 0l lAOUya AxoJj2j1 

£ £ £ H C 

cA-sl?L xpI _ ^_ AjjLaII oA^i ^wLj ^jJLia .aA-v^j ^1 a-jTU^ ol ^jgi^o 

£ __ £ M i 

OJJi 01 l* 4 01 p 'j+* .^AAxi^vJ i^j-^lji-1 y* AxUa {^\ Axj ^A^- 

.Ly^*j ^ £-42^*J jL-yJjJl ^-o^lOV t*>^a yjfel ^Aj 

Fortran^ Basiej tLisp L^i ^U-xj J>^ UjL^I ^ ^1 ^j^U-l i*J dM-^j 
l)I ^jaZjj ( J5Aj |»jj (_J'j>-I a*J <L*>-iw.~^j il)l* .Si>*>tp oljj Q.».! 

^ £ -X 

L^-iy y» y-1 aJ! ^p jJl AxUI ^Jj yxO yAjljil 'yJl J ^ 

yJl AyjSsJl ^Ip yUj OV y^ ^ (AiiAJ J jJail ^Aj>~ yw? rcyt-^aJ 


^ tr 



s- 

JO .A*U> dJ Jt>j . <J^jJl t L^i 

^oS- 1 3Ai ^j**Jj4^11LJI ^ 05y>-yi AjJ» laAlb AjI Lf 4iWl /jP JlAI^w 4 JlJLjoJI 

. L^? jj L& j bj>ej I aJL j ja 11 

/^>of li *>l*J li| U <-2jo jl $.^11 -j 

4jL>-\li cj-s*2il iUtj ^ U ISU jJi 4,1^^;ll oJjfe J^>- jJjsJIj c*>Ui 

jl Ijj'ljia j^SC jl Jl^l jl - L^S"" _ /^>J ,A^s-j?lj ^IS" JjJjp o 

Ajil*xLl ^^jP ^jlS\^»^/|j .,/■-^JcSsj p-*- 5 LS”* 

Ajli J A3jLa* j j^» A-^Lj a>*^*J Jp C^j Aj^, b;)l aij* jl ^S""JJ . ^*J-I AjlS^j 
£c>»l(Jj^ - CJ^S* jPj* 0jSva]I (J-LP . ({Ajjjlj ,^£> aJjJLU oJuSs)) A^L?l>- 

/y* aI^vL>< J& oj>cjI)) ^ilxil j^^fl ^UpI jl^ iaJUI aJL^-1 .cPj^Li-l 

c c > * 

4C*j><JI ^r liU .((^«lj jJ\ IAa j* JjJb! j*j jJ^lj jl j* ^JJI ^UjVl 

jl ^ wL) wLAP Ai-t-*j^-w Jl!j t-X® AJb l ^ >r_jI ^c*a|j j (0L$ 

jl A*^J^L| Aj^JuJIj . ((I-Lk ja I £cj»1 ) J+) ,]g.A& Ia jlix^^/lj <U*v*sL^ j^S-u 

il^il jlT ?jJJS Aj (_£*Ul U jJJJJ .Jo'Vl jJj JjAfiJ c3j-ww 

C—>tJl J, A>>l>tJ jlS" A^oJjj il^vL- jl C-^>c-Jl rj 

<vO ^ jj Lj L ^ ->cj 1 j>wwU ' , J^JUw* j\ j+ 4 2 il Ux^ljjl ^1 tji^/l L$ ip 

jl^v^Nlj A^JjJl Ai-^vvL^Jl jir li| L 4 ^-3'j^u ^ aI^LwO LjI * I ji 5-1*3^ 

.oj-fl-JUl5^l jl s—3^l^ -g j A^<-^Jl ^c-*liyJl j L& 

s. s- f 

iji I * A*j I ^lw\p^ I A^wvjJ Ij jjO Lj Aj ^_s ^ ^ * j 

aJIjJ^JI aL^LJI j| ;Jui ^ U^i .aJIjJa»JI Digit strings^j^fl 
li| U c3jl ^ 4 jxU LjIj l <S .L^»jjlLgjaxj? ^ 3 ^-? N aLvwL- ^ 

li^ U Ijjl c 3jl Mj .V ^1 aLvXwvJI jJLlj jlJ j J^>-l j* ja/3$\ rc^U j> Jj>-jj 

U aLvX-v jl oLjj i N jJJJUj . J I j ^ «* ^ 1 I I 4-^5 

C 5 ^ JJ-^' L Cj^ Ul ry> Jt-P ^31 ^^ip aJIjJap 

C . # fi 

jl oljj jlS^Vb jV 4 ajI^p ^iS^Vl A^uil dJjfc j| .CompressionI 

^5”^ ^^1 4 —^1 aS*Jj vj 'V jjlSsJ cAol^ZsP Lj ^jij 'j3l , j^^^Cjl 

.AjI jJA*Jl 


^ 11 



y P C S C 

Ayjl y£+S' C) J ^ ^Lj L^S"" A-J 1 JyOp Ijlj^l Ol ^jsL> 01 | /y« 

ol A$" \l» i)j& 01 V t(Jlill .(^Ju^*01 lAgj t&Sj ^lp 

(joLO Aj^liJ OLs tc-iliail ajI^J ^ O^^J N Ji ^pjl^SsJl 0Jo^^* 0 -oj^- V 

^ > > c * c c 

1 i^WS^ A^C*J\J »*|*»*0 \jtj\ J 

(( o y jL* s *S \)) oX* **^■1 I" 4 *-® • pi OAI‘■^i "''y t a*0^Op *A-0^LxJ Ij L^j 1 • a»o |^-Op 

^\ ^0*P 0 *-0li C/^l^Ji /^jP *—^-Os^sJ ^ lli ^ 

** # « C _y # 

jj^J c((aO^ r 5^0-0*0) j/ 4 O’O-s^Oj I A>-jj Ol . IJL>- 

p-liljSsJl N ^P (.^A-OSsJl pJL> t^Lj^l ^*Jl*Jl ^ p-XJl^i"" <-pl^ L> “l ^Olxj 

^l)l 3 j^LjOI dOa ^5 ((aJL^j)) liL^ O^'O Oi /j 4 ^J-k -^tT®- 4 ^l LS^ 

jLOU 4®^SCaJl ©jj^ 0^^-*0^1 ijy 2 ^. cJ^-Oij -XaJ ?aJL^p a*jj 5^ jl^0 ^1 p (Sy*^~ 
JCP c_^p*>t) cO^SOl lijfc ^ JjtO aU oJiU ^JjJj ^jJi^Jl A~<»J>- N 01 ^J[ 
^\jyJ^\ Jfj>- ((|%Ji»lj^]l u^jP^ L }r < ‘ , “^' l y~j^ O^ c£jAJI ( m £yu*S\ 

y^S OjS" aUI O^IjIp ^JiaJo 01 caJL>^J fijl .A^^OxJl yS- 

Or 4 j *LJUJ ~s A-OLii^ Ojj 


l£ -ldl 

C P 

yS^sS aJI yji*}\ o! ^102 j| ^1p Ij^lJ A^»jjljJ>OJ aa>^ o ^JLull o^^O 4 OlS*" 

^Qa7 4i*>0>-P oLi^P ^jj-Oo£"l Jla5 ^LOjLU.LwW 5 ^yLvOOj cLgAS^ oL-s^Ij^JI 

♦♦ # t 

^^Ip aJ^UUj ^(Diophantine^^L^ 4 jOup 4^- 

OVl .^tll Vc Y t ^ A^t-jsx^ it^p) j%-3 OjP-Ij 0^ ^Ui^wo ^ jJI K. 

p t p p i 

/y» LoL^J j jl I^Jj>e>» 0JsP J^a7 aOjU^ O^s cK J o^Joxy* Cx* 

Ijjj^* K J Ao^i ^p ^*■«■*»£ . J 

jX (_^l Oj^w Jl^3 .^)jJj>c^» c.5jwbt> c^jJ^s- 4 C^l^J V OjA>t^ 

0^ Oor^^ 4 0^^ 

jA^py a^Ij jA+p A^Ul A-^i^Jl aJ^O^JI Oil, c((Jj>-Ijj)) j&*p JL OjJ^-I)) 

P y # " y 

.LjI^-Op 0c l^ 4 jj^ y2*~ a \s ^ * } <o yS\£ y jA+p 

jo-l oA^I lil. ^Ip J^Oo - ^yyo Lgj| .AbfcO^ ^yl^*- 4 '^^Jl iSy^3 

aJ^UII OJJj CJIS" lil U cOj-O^C» yas*J6 Oj^ Aiiib-ft { jr^^ cK y~y 

\ to 



j >-1 oL*-Lxj . Jjii-I ^y® LjI^j ^ Ijs*ap jl I^jp jJ-b-r joliyo 

iUIc 5 ^wL>s^ <uJ?ljj a [ l ^\ ^Ip oLl>-blS y~*J- aaj 

Jy>AI* ^jJl ^JlP A*^ Oil (joUyp aJ.) 1*» Ol AjL^J>- y* 7-yjJl y>-y ^ J .AulyJlp 

£ ^ 
l)IwLv 4 J^>-JJ ol loi . Aw^Uj oddment S-dlj L 

S* J* 

APy^»>t^ 4 »^'' Ij^J I yP I 0la . It*.*** 1 l ^-*3 ^j****J AO <*»P Lws^ l>1 

SjysA> l$Jl ll*UI ^Jut 5 o d Jy>- 3 ^wL>5^ A^aI^J^ JjLvJC L^sA^j aI^J y» aLS^ JjjliL^ 

1# 

.^.b^jAil ^S <-L>-y Lo^S*" L®lC CcpJv^lj ^S A-JLo2j ^^\p Aolyttp . 4 jd^l>- 

C tf ** 

XoJ^j ^ollJi yiil Ay^jJail ^yUJl J*®l*J 01 oU^ljil ^Ip jjyO A>! yoLtJ liasy 

^JaJ Ol***l>- jj-^fe?j Lxi> 1)1 £jil y>tiSl yjgjj y* Jall>- Jp 

# « 

. a^j y>tiil jJJ UL^al 


Joli j-P ^jijCj VjjlyM cpL*jl*il AylaJ J^^v® JU-J^j liLjSs 

^yy^bM £e-®ljy jb jU*x^Nl a)! yoli (_£jJlj cl*~®jl c-£yu 

.binary 3 JUj f^j' y* ylyd^ <y* input aUp^u jlT 111 ^Ji5yo c-3y* 

C*}L>t^4v» A'yT JuUj yL^? Ao*Ji)li ; Jo-1yilj yL^Jl yj J> JP y& U £aJLoJ^-U 

jiJa^* l)N Jj>-ly!l 0jSciw- c^yv^J (J"N . A>Jj>-1j A^Jiiij 


JjJjp i^A3yJ ^jl ^Jj^ 9 A-ol 

aLU j£* l^yj- ^-Lsl2jj, jlSs^^U cjl^“ A)l ^lp .Adi>t>- a!L. J IAP^wj 
^UjVl UL^ ^ylj-iisp jl lA^lwX^ij c^W'O j^ 5 ' 1 ' 

aI^IjuII b^>- yjJU j aISsJXa y*^ ASyc« l^yjl jV .AiJjdl 

UyjV IwXSsJfcj .L^alijl aLvvL- ^ Aiiyll 

c ** 

a^j-w^ 1 ! Sijyii oL^LJl JuL*v« ^jA JjJjJI ol jJjLiJ wXaJ 

jV caU y^> aISL^^* L^pL^ Fermat oU jJ yJUi! 3y>-^l aj JeA\ 

^Ujl APy>«-4 aH^- 1 dd-& ^ b» cl)i cpLl^lysl ^y® ^JiJlxJ ^JjLwvJk.1 0-L®> 

cJj>-j Ilia cJjI^ Jit® yP 1)V Ja-A3 a^I>cj ^_jy^U-U ,^oU y a>^J j 

a ** 

JjL-vA. 1 ^jl ^® 1)| ddll ^Jp .Jo^l ^Jl C«3yw^ A)U dwL>tJ Ci.,PLayyw AjU 

AS j*A jU dXldJ .^lijNl ^JA c3V[ a! yi? £-L> 0^Uy ^ jlSj-'Vlj A®Ljl 



Jub*bl J^ lubxj <*—L*~®j^ ^Uj^/l Jj^l eJb^l 

lCj ^Jl Ajldil dJUill oli JuLbl J^* AsU^Vb j^Jl IJjb ^ 5 ^gjOl 

^ A^bJi-l ^v® ^jIa IjIjJU J-wv^ L^j|)) cU-juj Jli JJLij . JOti^bl ^s 
^US J* l^bT Ot£®yb ^Jl J/il ^l)S 0 UJUJl olJb^ll Ol lilt cW 
^S obb OlbJ^/b bf ^^w^bj aJjlO ^lp cObb^O ^Jp b / 4 ® 

.(A)C(aIS^ O^bJl 

«up ^SvX *>bs ^>bU Lij bt^jl Ol Ic cJ^bl ^ 

b^v®^! Ob ^ 22 /® Ip ^1^0 <J!- } w\l> 6 j *J L® ^Jblb^ . aJp bb®*P b/ 4 ^ Jbb b*«^® 3f,bj i^^Jb^b 

£ « > 

‘-V* Js LjU i^l J^J J i}> cf- 'Vj l ^ Vjj** J> 

" c P 

bJ L^jli ^ b^ ^IjJxp .sdp l^Jl U 0 ^ caJLp ^ Lif L^vaL® ^Lp 
Ifj ,^o^£ b)j<i fbji Aj*jp sj>*-* O^Sju* Lgjl . ^*“l^il br 4 c£l ^ a^? 1>- L^l 

^^Oj.5 __ >ldf ^S (w^lSsj Ol jl5v®Nb Ob tbcy®jl ^^® <L®lft AxJoS jJ& 4il® Jb" 01 

.1® 0liJ» ^ jy0» 

/^® dj^l bp dbi 1 ^® 4 AjJLa>- li^v®^i ^S 5^j^“^ll A*o^b-i 

J)\ V ^yJl U^jl Ol b^j . aJOJI A*jc^^i.1 ob^iblj jJajbl obbbjl J 0 b>- 
Jbldo l 5 ^L 0 c^ojii^lAlS! JUp ((Sjy>t^Jl ^Iap^)) j^\ ^ L fsy^» 

•^jb^bbl IaLjv® Jb^*“ ^Uxj^ 


j^P 44-O^^il 4»^S^>0J 7^bO® ^P 0Ajb^Obljl \S.~>*-> ^cJjbH (Jl jlsi 
4^-JOil c-^b^Jb . Jl^I p Ojb^'yi ^JOj 4<U-£^J b> JjwP jl hJ>o^ 
olp Jb aJ^j^aJI Aj^j^JI OSbiilj 4V*v®^JI 4 jj^ 2^V| Ajj^Jl 401yiilj 

J^il ^lOOx^Vl Lol y AJj^Jl j^b^ 0 l .dJJbS^ 

^1p <—~ 2 *r Oj olb^j 4 l^Jj>eJLwvj 01 jjii>-J 4i-kJj£ ^ 1 ® ol 4L^-Jp j^i*Jl 
Jet® _ ^b?LJl c-^b^Jb .Jbw ol Lj 2 >jj br b iaS* jiS^Vl aJLi^VI ^® Ojjil 

01 .AS jAJ y* Jb*" J^>tJj 4AS^ll ^15" 4 a 0 ^j jSJc V uJJi 4 a1?L^o ^5b"l - aJJI 

jS* AS jtj Ol biblc ^ (j^ 4AJLP l_3^xj Ol Oi^J^b 4^ibs ^Ap 3^yboC lO^jl 

Obb jJ> ^bjl 0LJL- JJb ol ^Jkl ^^Lp O^bL^ J^yaiOb ASyti Ob .45^bJl JlOxJI 

ff 

.(^^^-lO® jj® objb" Jd® jJJi ^ Aid® 4 Obc^fl ^lp bL> V L^LJ 


^ i V 





jl£s®l ^ip ^ull J-JLjcJJ IfljL,^ Uj j» JJiJ A^jjloUjlall Aj^Jij 
^^jsL} (_£«»Ul Ol® <Ly**J ^>e-s^2J ^1 Oj^Jl)) tp^v^ y* 4-^t^ 4 

J? y^3J* l)^ *>bis j^i! jJlgJi ajuJi ois" lij, L> 

^o*aJL*1I aI^v^1j2j ^® O^^il wO^j ol axp 1 jgIj 

-ijL>-^J Lj^ ctol^i'P ^I c*Aa*^» ol /j* 4 ^*P^1 ^1 p 

Ji^oj t^^- 4 {ji 3s^> y^Jii\^ .Regularitiesv oUU^I 

y» yj jJi IgJwla SL>- Jlaj ^!l Muons Oljj*ll ip y>s*L* Jijj>tijj cap^J l ^pijj 
OJ6"l LJx® .^jijiJL J Lo^i A^jalv 4 aJjfc .'_/r- (Jaj AJlill 

c # 

^LjijJ AjjjJl iSU-l c^Upi L* lit® <,<-jyA>-\ ^c^lj j^ il^t£ (j\jl j® cLajLv 

.a^~aJIj aJU*- *_^LvJ- ^j^ljjLll ^ljj>c^l LuSCc co^l>wU 


, c ^ 

^Jk®l t^-^-P AjJ^Jl cp'Vt^-l AjJl v il*,^2 j ^jLa^lxJki ,^tl | 

L^jjlp tjg^^^j (jyljii A>-l jwLj j 5 <JbM 4jK**)f7j .AjulSsJI output y* 

Jo%j yt ^iJl CC^’t-wJ?lj^j| y* AXpLwv^ pJL> _ O^Ip _ cAijj ^ip 

jj^jJl Aj jJJail oUjlwil Jljj U»j .Oj^j^Jl Jj>- y* JkjjiaJl 

S 5 . 

j*S* j il^L’J I 1 ^ A * &) y \j3 > - ^ ^ Ap I^Lj 4aLJ® A^jj^L 4 ^ip I ^S\J>- A^v^L) ^Jl 

luSCc j^jisij <*v y J bit® ,^jwi>i^» 

^51 aJjPwL 4 OtiLo AP yoS>z*4 L)t® »„iiJ Jjj . L-ij-wv^sJlj 

apj-o^ 4 l)I JjiJl ccp^vvU-I Jargon i*J .o^iT oU-y^ 4 oIpj^x^ 
^JlL>-j .AojJl L-ijjJiSlj ^P Jlj^ 4 ^ ^ Ji ot®j-^>JJ oUUl 

.AulS"" ^IjJjjiJl aL>L*o Jji AjuJsJI 


^ 1 A 



c 

I OJ I i i y yl y-*' J AyJjj ' yb- ^ ^-P ^ Wf^ ' Aj, wL>-l 

C fi * „ ** 

A»h>w4iw«J 1 a0^j!^4 Ljs J A_b-*»*y >-b>-cJ I j^J ,\JuJ*- JjL- 11 ^y4 9* _y^ ' ItaX^J 1 a +, {2 
pJUJ' ( yP aUajc* yUL>- APy>j>*j» j3j Ol^w^b Oir 'iU .A^ibOb ob-O^yJJ 

Ip y ^Ju>«J O' Lipljfli^L Jp ?obyliJ' oijfc jb>J cSa^-Ij aj y y^b 

yal* O' y& SyaiiM ajU-V' ?jyibil ^1 quantitive Vj-^ j- 4 

*Jb jsLoj Ob .iUx^slI oL>!lyiN' .y .sjp Jib ajJslJI Jl^Ij :occam razor^j' 

yaJL* JjJcP c^t-abjJ' dJUi Ob>- Jxl^S Ax-^laJ' y Oby cyy-b- r^by Ji* 4jJaJJ 

<jijb>-^^4 oJUb uJy O' t>aJl T^«byJ' *i>-b O' b^ ^IS"J' 

^ £ pc 

yO^P*^' -^>1*0^^' ^wLoj <yJJi 0^byj' j\ AjJ iJ' J ~j2JL) O' _ JulJ _ i^\ 

.y Iaj>UJ 

Jt4 oly O' jlSC»Vb jla caJLJ ail oJ^j yJ-*J' £yyiJb JS*" bJsij U lil. 

ySs - i ii ULl Ajl^J _ -tJl*il Ajbi . Ajiy>tLa (ObLO < b' 4 0j'^ , '“ C^UgbtQajl yp C^->*-b' 

ajI)) jjb y!l*J' Jyb 9( jv 'y b^wJ 3Jj>-y ^Jp |%JU y!bdJ y>-y c-b-v^j ^bbj 

y^Jji £y>- A*Lo**j Jjy-vJ t,—2y4 aIS^ ybd' oU J^bcOsj'Vl 

^UipNI ^Jp ^.bj Luj jJUJli a£0^ JSsJ jjUjdl ^P ^<S\ji\ Ol-boij 

C * > f 

y& ^JS^ 01 aj^ s^Uil C-^>xJJ cb^jjly- J^UO^Ob! Jj15 OjSJI Ob 
(^JlIp* y-lSsJl jkiJJ Jj^ .O'uj^ Ob ^UipI ..sbkpVl OJJi j& yl^Ji j^xll 

tJpbjl^J! «-tj ^gip ^aj>c^s bx^wj b^jliT OlS^'Vb ^yil 0^^5^ ^ySD L^2 j>- 

.(^ *)({Aj^oJI 

^tj»bjj)) ^ aIS" JwOjcJI b>« r ^? Ol^-A^b Ol ^XJJU*o Oi J^-® 

Jply Apy^» y Life universe ^ ayxJl y 2 i»Jjj Liij» Cj-m^IJ l JjJ^O 

Lj 1» r j W i aJL^oI Sysyj /y j^P Jl aJc^w 

y> ^JUv 2 Oil' g a yijgj JO”" JaJtO? Ol^>»^b ^yj Aj I ^1 tWaJl ^ ^jjIjsM 

C ' * £ 

Owb^a ,(<AjyOy)) b^Jl ^ju b^jy»jfel Jp <-0yOl ^ Ji ^yil oLL>jbl 

# 4 

aJjIS jS' b^jla ^JlOb tb»bc y \j£*Sr b^TjL^ Ot jA^jj cC^b»ljiljl ^Jl^ ^ Obb<>-^l 

£ v s? £ ^ 

f,baOxJl ^y^Nb oir $.bo^bi oi ^o^j oir . j >i?u^oj*>0 

OJJb^ 01 Ol^v^^b O' j' tA j yOy y*> A-^JaJ' A^JfljVl ya JjJl^JI O' OybJLo 



P £ 

caj^ kkll Jjlj-cJl 5ijydl aJj>Ni y 2 **? .5^Jj>t^ kj^k olUj <jjo£ 

.55" j^cA,\ oLk^Jlj (5iJbU 

C)j^j L* JjuI y aIS" jj5vJl <1)1 aj! la*jL>» ok& <jl ^ 

Uk^ 1 p^> JlAkc Aj| . Ik***^ <l)^So <1)1 ^y J*3l JjJk <l)^SJi Cs^ .5jjljA*j! ^y 
0 ^S3l <1)1 Jjkl y> <u^?lkt oJj^ ( /^p ^ydJ y A*-sk c^AJl Jk*Jl 

** p 

ISLa k.kik)) ^liS*" 'V ^k* axJu$Ij fy+^y \Saj c ((^k^* J-Jki)) ajjJ 

. ^ 1 ^ ^fr^woO jJ 1 p' ^ I 1 J ~* * ^ 1 L»»S ^ |.fr ^ tf U d ^ 

1* # ft 

IjJL^Pj) A^oww^o kwk C d ■ ^'- - t J jJjkto ^ij, cp'V^lkl 0-XA Jj>A ^ 

A^jlkil okjJkil *y*^ jl JwkxJl jIjJL* ^Jp J5I jS" y 5jjlkl oJ^3 . (dJik^ 

£ £ £ 

A^ijX 5Lk~o <1)1 <yy r^jJijj . ((AI^J)) jl A^P^j ^lp j £Ij C^lkJt Jo Jj>k 

1)1 .AkU aJL*^J| 5*k ^j5sJ cjlp j y*-Jau* LfcJ 5)jJL> A*k^ ^j - 4 

\ ^Jpkjk* 4 Ak A*U^< Aj k o jA /»JJ JT i_ -5*^j)^*J?1 ^Ly 2 

^Js' jby 1^53 c5£" j^-\ ^y^s>- Ji Lg-L4 5*5 jJl kj^JtJl j 55"^A-l oN.sk/* 

k^j® L^jl jJ.O L* 5jk»^ l)| 1 kft ook> 5^lp^ 

£,Lw«A C Aj^^i * ,r ?J Ifc ^^x)l 

A^j AiJL53 ^ tL^jjJ-iO <jl oL^o _y^i < 1)1 - Ijkl C-n^o>- - ^5lxil ^k^o 

A-J^flk<l ^ijk^ (^ 5 *^ k aJLw^^j 5x>«» 3 <j| ^c 5 ,A*w«^>^kl^ <JlAl | l^j 
.(^ y J-5o clfJlS" Aj ^»jk ^>-1 J-^P y j\ 

£ . £ 

. A^5 AJi^LS" 3 jJL*X*j* olok^k- 4 k*^l ^ip ^JkJl 5iL>- i y JAj3j <1)*y (JJ^JwO \j^pJj 
jt-5" <1)51 Ak^kl -Jj^l ^kll 5)Lkl L^5 Oj^rl ^31 5k^k!^ J y- CoUji?^ 

(Jl Jj-ySjA) opUjkil 5kUo* ckk^l (j\ C^Jkj jl j*ikjl ^Ip ((Jl*aJ|)) jlj ^ 4 

3jJw>ko» A^jkk *^k*Al j^okL Ajw^^o k l%kj ,5JLkl kkllj 

£** 

Jk^3l kjk-O .5JU-1 jj y^-i (_^jJl y2$^L\ ^4lo yjl yA 5ik jjl cpkk- (3 y ^kl 

y& y}a^\ J^Jlj co^Jo^» 5^k J ^ £ J. y)}^ 

, A>t-^J 1 J k wL<J^3 J 1 ' lH ty Jj-J' 

- J # 

AJO ^r 1 J-^k -1 ok-^rkJl (J*)A>~ y J 2JA2 <k<1)1 «^k•: —' tUk 



OLXp Jb ,jP X jZj A9 OXj aX^A 4 aJXj 0x)l A9 ^_JuS^ 

olXj^ ^Xj X^ aJU aX jJI Japl X lil 4 Jlill .XIjJup 

f C ** - « # " 

^waXU .^IS"*jl XajjljX cXXl Aj^X-> jlSsJ*V Laij 4 

c * (. „ e. * 

:>ap Jil dJX 0^ c^L)^ JiL AjA£ y* X £j>tz~»A JX j* y> ^j -X 

.is^li-l oLXi^iX ^ 


<,_A^7 X Ai*i . X 2* 4 Ip SjtX i? a;L ((^^XN)) ^jXj Ol^ 4 XXja> ^-A? 

c £ 

Jt ^Liixp'yii c— $j+j* XL^9 cPi z^- 4 I o^XLl *LX*Xw*> X I 

^ wwjsjJ 1 X^j . Av^X*- i— jXX^^91 l/^* bits 0^>*X ^ . o.«* j a»j JAp d^lA*b/l 

C ^ -* £ C 

s +j *-x^» pi a^il^ j}**^ a**J \j c«x l-^wv0 aJL^^JI 


^ Bel J^j y>r jlS^ Xap 4 ^jAXI (jyiiJ! oXju* ^ ^jjJl Iaa ^XX- 

-XXI dliXI pip Jp Heuish^jX^ ^y^XI £• J-«-m ^Aj^IS"* a*»X- 

OL^aXI 01 ^Jp\j&\ \*,&ij X OLp jt** jJk+^a A^X*** 4 AaX aj 

j^^p oli a£a AiXJkl 3^jwl>^» 0 IA 2 J ^ XXL- cpi ^Uj! c3*}X- Jp .a^pLX-X 

* 

au** oXXIjil oli oAjAp a! jAL*^» OliiLjfc .Lajai^ aXx^ JXs ^aja;^» 

^yL>- jt 3^ ^ JjJX- ^ X l)Ip^ c\wL^5" ^aX^ 4 

.pulsar ^Li 


s' 

4,1a ***j '&j*~j Saj^4 0 ^>j Ji 4 LaX ^ 4 X>t-sXl aX^XI ^iXXl ol 

« s 

^jX - c-X^XU - jA 0^1)^ 0^ iXJX" AX>t^i? XljjXl ^iLXIj ,S^wv23j 

# . £ 
‘ \aAA~JJ ljj>- j*+ ,<2$ L)| olj (J jAi X-^X CAjli ^i^Xi j ^» 

c ^ ^ 

aJIp r^iLXl 01 -Lj .((print patternXX ^-iyf)) Xii XX Jj£ 0V 

t # 

XXy oljX>~ 3 jp jlsf} cXX^J XjN cLoX-^ 4 0jSsj pXXt 

e. 

^wljJJ^ 4^,flX:U ^lp Aj>xv?i^il t- ^UXX^ A^La.iW 1 

t ** c c 

Z ^ 4 ^*X AjV 4X Aj^TaXI .jt*XXl A-XX^ 

^ P > £ 

,1a>- aJj jbj SAa^ 4 a ijj X j l-^LUp aXX-w^ AjLAo aS 00! ^aXI 

^ .Life J^ 4 5 jXX x ^Ji ^iiXi Ai^ 4 j»ix -_^x jjXi oi^XNUj 

#* 

^^XXl oA& Jij ^ 4 \a ^jA XUX c^A^- <Xy^ A^Ai*tJa*Jkl oApLaII 4 A» 1 % VX-’l 



^ Jj J* ^ Life k**? j^j>- . j*Xi* vb*i L^jjJ 

£ * e. 

* « k *« ** 2 l)I ^j-*s t 'hjA Jkxj o j,* oUpIki kUjo jl *_-'j-w^lk-l ^1 p ,^^SsJii,l 

5 s1 

.Ak?~u A-ok O^k- IJj>- SJjk k>li JLJ y 

£ * f. 

<AaJ .L^IpL-v^ ^ ((^J^p)) ^glp ^Lk ^kL oJJL*^ A*<*kk £^La pJL*Jl j| 

SJJk <ukJl ^^Ip yoil jl$k»NL jl ^ - Zy> oli _ Mann jL <Sjy* 

Ijjj, .aJj^-wo L^jLj S^Ip^ jlSk»^/b aL>w 2J1 £.LJ^li cL^JIp Ji^kj jl ky ^Jl 

* * 

CjUIj 4j^JaJlj CA^tLw^jllj Jkp^lj c4^J_*Jj Ob^kJlj iOkjJJl 

£ £ 

Ol^Pj C^tlll ‘‘“"^IjJ'^J cOljL-ki Lo-O .l^K" l^JLJLs^J l^J*y ^ollNlj 

** £ £ 

.Ajau^vj L^w«j I^jV ^JJl Lgipjs 

Jljk ^LJkl OJ^- JJlS Jjl liU jiJkJ 

f^ljjl j£j ^k^lj L^l j^S b)l jj^ ((^k>)) AjIj 44-v^lil^b jjSJI ^P jjy* 

4 |»k^ < I^JL*Jl jl jl J^i Aw^^Ll . S-Aik^ Ajgy^o 'Aakkl ^kk I 

^y 4 I j^sJl ^lk> .jk^ ao jl ^i*JCj t^^jjljkl -klijaj^J JoU AjI ^A*-? 

tA^-Ljjl j^^Jl A*JOj A»*okb.| 0-k C^*k*^ “-bk 5 ^ bj2jl Aj| ^Ik^l ^ j>^ 

£ 

jk$** ao> Jl^ks . oy>~ ©j> IjL ajj £+.Jl w'LjISsJI XwJJ 

£ 

(^*J tSj-kVl olj^vJl .Ax ^ki l Ak^-wvo ■riL^ ijt-UJl ^Ikij^l 

£ ** ** 

0 'VI ^”* >l ^ ^ t-X^AxjI A^«\k? i- ^ \ >Xji3 (, AI A-ojI s . - ^ ^ iI k 

£ £ 

^hUjJI j>AiJ jl ;aj>~jJij>» kkj 1-^-^ ^kjkll jylji jl c£y *j^"kklj 

(i JkkiJl j j£-> jl Ijajl kkp < cAokjkil y*ljkJl ok>- ^xJI Ak--Jl 

A-wok-l ok-& jjkc UJjT ^jylk jl ♦ kj jl ( ^Ookl ^kkl kk^l L^kil 

. ^ak>- iSj*~* b^J Akk*^ ck-^lki Aj>-j^jll 



juJ I 


c 

© jj& _y*^J ^JJ^ Ut 0y *Olp 


gr^' 


.©j^a L*l»l y L^aj ^.LJLxJl ^Ja^* oLjj ^jjl jlc'Vl y ajIiS"" yp yUi^ 

\j?l coLs^lj ^y <up ^yJI jlSO^L pJUJ! ^y fUaJl jL ^UxpNli 

^UipVI l~Ly .4Js.L~^Jlj ajLJLLI ©J*a LJj j tAjli p-UJl c_—U y r^>o 

a*J 4jlJ y ^jj y^~ L^-S"”" Laj^Aa -X*j ^ y* Ip y 0^ a^ji-U Ij^ La^p 

,^v?Ij^U aJl OljJ-J wb>-l y ^LyjiSl ^Jl*Jl 0^ 3^Ssi Ljtj Lo- 5^3 
^ya A-s^L^jJi j^aP 4jjJ^ ^y 0w\J*l ^Jj *Aij .£.LajJL)l yyVl (^1 {£j*^ L)i OlSva^lj 
LaJuiP 3 jSv-aII o»ip jIJIp ^jp ^by^l^o.y ^cy3 t^i-JLp (jLo^pi J^U- 
Jc>-i iJufc CtJiJ^.-LS”* UlA 0^ **-y^ ISLoJli . ((4y?lJj A*Jj »_yX^la A**JaJi y^>)) Ju 

4 }yi*j*yd\ aJUa!I)) y Wigneryy y^y Jl ^JUs LySOl j'y' 

y)) Pierce yy .y y -j Ijy^vwa cyJaJl ^jl*Jl jly y oLyUjD 
iyJ j-^v« <_^>iy lyy y^ -^j) .(^)((jl jlli^lj cLa U \j^ .iSLa 01 

1 ^-L«a3 +\3^ C ^ CP La^vJ 1 I l^, -fli ^*a ^ ^ ^<y < ,<*3 Cy *) ^ Lfi^a ^vvp A*^**0 ,^s<aj Y_ y *y&yx. I 

<^ljVl cUjIa JaI .(Y)aJ y>- I J>\ J y ^>jJl y^- jl tj^Jl 1J-A yLiiS*" 1 y 

_ ^L_o _ c^-^U oLyl>^Jt O-Py>-l w\i 4j oUjISOi jj^y^ y 4 

# J 5 £ ^ 

4j^j yj-l>- Ij yx>» yy^ 9 .1 }La> Oi y^iAil $.Lk1«JI 2 j-v^j 

.^sibjJl 4A~JaJl 


^ or 



$12luul4 dJUufc 


y^yPyA <J^luj O! 0*>Lw?l>^1 A^&ll ^ ^ 9 LjjJ (j! l)!^«£ 4^o-ft> V y \ yA 

£ 

^IjVl .olx-s^jlxi^ olx^-jwLd illifc oL-zs'LjjJl a^Lc jLcj L>^$ .((aJjaxII j*p L^IpI®)) 
^yrj oLv?l>jli jU a-JUI Jj ^Sj^t ^ y*A oL^Ij jJt j! 

UwUP ^Jl ^5 tA^*^SsJuJl jl ((jlSo^l)) ^jp Aj>t^vJ LJjli Jjl! . JJLuw* 

yA O^S" JiOjP Aj^ J& jlftjJ AJi^w* Jj>-I yA C->jAy ^a\j y LlLsU 

c>* j£\ ^ J^>*A C Lwi^* j taJj (*P L^> ^ 0 ^ »Jj2«^U 0 i 1 

jj ^ c 

Jp Ji^ . {_£ y~ ! Ap^o^tP j y* j> I yA AP yo>>zA Jsj A-Jll^L* Jp 1 y yA &*<*S>x-*p AP y^S^A 
y«A J ^P OJp Ji ^jgi! j*JUJl AJ® Ajajtj Aj!J .Uli Ajljj L«jli I$,Lj lij& 

^yltj JaJb Aj! I.Ajli ujL^Ljj! ^j^JUP Lo^4 aS*Ap Aj! LgJ 

Aj^jgj ‘n. - -o-P C AjU L_vJi *p A !l L*^” y** .A^wL^v^mJ! i«Xp! ^ Jtl ! ^zj l»J C—®l<»v*^sIwo !^J 

oL AAjj s-LJp tdJJj £-* .AjjjlvaJl aJ^ASCjJ! AjlSil dJjfc aUj^Js! jA Jj.s^p 
wj U ^jl>- l^J ^jjca cc^j-^J! JJL*JI 0^ ia^i® oLv?Ij jJi 0! 

.LgJl oL^LJ! *Up 

c ^ 

AjjLj 3 J&j o ^ 5 jJ cJiLS^ .aJA^- jJll ^>jIj aJULoII a^cjJAI j6 

j-Pj JJIj Jt-S^ aJ^/| AiJjP (jli\ ^jljJ^jijl j*Jl*jl illjfc tA-p-lj 

jJUA! ^j-C ^ *^ 11 ^ caJU a^j>- 1 j ^4j .(_^Jj! 

Ui^5 .^Slll! ^JUJ! !wL& ^1 ^sjuj Igjl Ijfc^jpl jJiz a-^L^JI [a\ 

A_j^?lj^j! . I ^.A <t>.*w\j ^ j*S>xJ luj^ CA^^jJk! oJu& 

.Lw^ww-U-I Aj>-1jj ^^li! 5y>-y yCj (JoIjaSIj 

* * ■ c 

y YT JwUll® .bwb*tJ> ^/lid ^JpyC ^.J Up^ AjUill oJlA y JuJj>-I 



fi fi fi # £ £ 

^Slj ^ 4j[ jl b], Ajjiil ©~Lkj . Y * ^jl S'te' 

oXb C-X& .jdl2^ ^ Jj^Sl b], b^UI Jij-wJU 

jV C|t-^ ^ ji^'^UN U ?aJjNI iljp^l L-3LtslS*"I jl jlSol Jl< 3 A>&p>w2 aJjaII 

4jU L«1 ^\ ^ JU,Jl ^*JlP 

.aJ N AjI ^Lp Jlj^Jl Jl*^o 


^JIpI ^ CfeX *^ 0} JUL ?j£$ oLv?Ij jJi £,LJp a Jjb*j ^jJI l* 

f C « c c £ 

^ ^ j .Ajp^.^'Vl aIJ^aJI ^Ul ^1 ^bl j^o^-^^UI - jLw*-Vl 

# fi 

JULI L*b" Uli c^bj£^l a*L>p ^ ^Lj^j^fl a*jUL« $,ji! ^Ip 

fi " c ** £ 

_ jL^Nl c_JpI ^ - iS^J cL^j a*v£> 1>- ©b>- W pLw^Nli .^j^>tJl ^-L*Jl 

A~j>l(Jl JlLoJJ OU^IjJ l jjUf o JN9 <*(S Ao-ij ^V»J . Uff A*5jX« j£* i y 2 j\* 42 P- 

i fi * 

J U bjj .^JjJcP oL-J?Ijj *Lip <0 JL U ^p I Ju c^j>ej l£ Js I L^lp j-Lj 
^ jt % UlJ>Jl ^Up jjIJiJIj jy* J^ 1 UUJI j^*L |*-gJl j j^pjj L» 3^1p ^-JU c^->Jj£ 

j&Jo-l . jjjJs>*>UI oL-^L>$.L»Jp JX <iJJi ^ 

ol5C»( ^ aJ^p ^^Lp AziuJi ^JJi Godel Jj^jP 

a^pIjj LLii LJb ilUA 0 Ail tdJJi JU .Undecid ability 
0l .3^j-« oUJLw^ ^ U^AkJl L^i>w3 ^^JLp ajla^J l x ^>J 

lillftj (jljflj ^jl>- ^j^i?*>Ul pJlp ;((^jlii-l iJllA)) 3 2>y*ry* LL^aJl oJjfc 

L^dJl penrose j^JJ ^jy 1 ^jl a^Ut ^ oLb=»L^Jl ^JIp ^ji^^Ul 

jl j^jj .aJSJjJI pJj b Jl blc j^bz-£ $'t iii £** j-^ ajLja^-I)) JU 

c ^ ^ 

|JIp (^1 wLv^l^® t_JiL>“ L«Lc A^v^b c a^-s^Ij^ il 1 %-jaIaLI oi-La £-J^ Aj2-jj>- 

^ilj cL^j Ia^^>-j LJ (^jJaJI jSsiJl L^b"j ,oLj?Uj 

£ j. C ** C # 

.(1)((AjJjI Ap>-jl>- AijjA>- Lg->-j^« jr 4 ‘^"Ij ^Xy^r 

* fi * £ 

l*Slj)) jJJjoC ^UajJl jl jXjp jJJJJj caJ Jli^S"" AjJ j^Jl .iljwp'^! ^Uaj jf jjy 

#» 

.( ( a] U^p 


AP 


> c ^ ^ 

U aJ^ iJ *-$JI l_y>-l Jb« llL&j 


bo 



IBM J* pJlp ^Jl vj ((Mandelbrot Oj^JjjU 

-IsLO ^ll ((( J-3 ^‘■Ap)) .3 L-3^*J ^JkSs-^o AP^o»^l ,C^^^jw\jL# 

2)1 \saamj ^£j\ ^S3 Jl^p ^_jl£ Jp ^>4 UjIj Nit* ^JJLj cchaos aj 

olLW APj*o^li Jj>- wLJLfcxJi S Ju J2l>j <U1P 3^U> 

J53 SJpUJI .^Jj>^ <_£Jup ;>Jp 2j c^Jup ^Jlp z 2+Z2 oJpUI! aJI^u 
Z 2)IJcA A>> jtJ 2+Z2 <—■> <JJcJLw^lj Z 2/^^ 1 j-Aap 1^-Ap djP- ;^l*7 ^Lvo 
Jp aJUxU 4jwLaxJl .sljpNl (jlSs^NU . ©Jju oI^>- JjXiJI 

.^Jp JT ^JuLC 4©>ApLaJ1 LoJLu A*tLt ^lp ^1^ Cj* Aj>«jLv2 

^^l*j Y ^wXxiJ ^£L*J a^»*>jJIj 2)1 a3p j^*3l ^1 p 

£ c ^ 

wbNi A2*l2tJi ^1 p aJ^juJI <Jj^~l djI jLl>- ^ .Nu A-»tL«tJi <daj3jJ 1 
Y J^l5J J5”" ti-tLiJl ^lp AiajlJ JjUL Y J jL>- oNl .3^Jot^» dab:* 

A>-j jJ <^lp j£* 4 © jJL*^ A*JJ iOta Ap^k-^l ©Juft AP y*J>zJi Jl^Lio 

jjjj . oLoJ5" uJu^l Lg-IL*-^- <Jl^l i y A 2)1 

2)1 AjL* AP^^^ ©J-jf 4 ^»oj , AP^^^M $,1^>-N © Jj Jp Altai A^Jjtll 

1*1* j JJ-! ^ ©JuA>- ajLI? JTj .ol jA oAp L^ (^1 j~!>3 2)lS^Nl> 

4jjJ /^Svj pJ AjU AP^k^-1 <U^1 jJj iwb L*J^P Aj! ^Jtj 

A^J aA^* l^J 1 l2xJ 1)) . I ^ i^9 A>I^ 1531 Aj 1^9 tatJ 1 aJ L^~ 1 1^31 ^*^P ^^ &j 

iS 1 3^-^l aJzS' 2r^? 2)1 Jo-lj ^1 ^lalwvj N OjjJwUL* 

C ** £ 

• W^ ck 4 l^Uil ‘ii ■ ■ -* - ^ 0»»C^ ^ ^ 

frljja* (J^- Lfi 4AJ;JaJl ( _ r i^ _ ^L-l ^i53ji«j _ A^lwXj>ti^l pjj ^^ul^-lj 

o^*■*3 AP^o^>t>* . l^> ^ll 1 ^Jl3l a<jj l^, jl253^vo ^ Ljy2 a^j 

21Ua l^J| c^-jijl Jj> ;liLxj5"l ol5" JiJ jAJI 1 j1^3j1 

.(0)((JfiA9 

:a^J1 oSj* ^1p cJjydl oL2?L^1I ^JIp Gardner J^jlz 

fi £ fi 

A^j ^|t* 2 jUa &5y>-jA Lgj| ^Ijl 1&^1>-I .»..g.aU ibli jS* LjJl ^jAijjX^j 1j4>a>sj)) 

.(^^((AjIp 1-^J i^juis53^vj A, jQj jifiJl ^l2u53^bli Aav?L>- Ct-^jjjjl 



^1 jlSol OLv?IjJ l Jk)) JbJl Jlj-kl ^jjJLo ryk 

e. fi ? e > ** 

J& J ?lft5lj lij^-j LJp jjk-^ 4j>-jjj ^jljl>ol lj-j*J ObkkJl £.bkp 
** # > 

/jp ULc boy*-j _ Jy y» 3^ y>-y> ~ ybb>- jyJxkso obkbJl ^LJp 

c c 

^y jl ^-ky Ajjlkl Jfa ill Ay>-J A^PO j^p| ( yi£ ^Jpks^bJl £.bkp A,W^loI 

^ULli ^y Lfcg ^k?y L? yS""I 4yJl y* £j?xj jJa^S\ ((cyjjkJob* Apy*o>*o* J> Jj'Vk- 

** c S- 

jl kk" . ((aIJI (Jkpl)) ^J-P dok/k Jl f-k-lp y*j 0 J-^k do'Vk- .Jj^l 

4jI)) ;A^_^iU <Lma!I ^JjJIj olkkJl yo - 4-p-LJI e-k ^y - IgokJ <Sj. yjy^ 

yUL>> jy^jko AyaJl yjkpi |tJgpl ,y 4 jI CjjykiJl (j^J kjlk yj jy-k 

_ olw?UJl ^ - jl yk-l jl Nl ^pja^t Vj ... Jy c £ 1 Jl Jyrj <y* £j LJ SJJk- 
.(V)((jko (£jit y! y* iS jl jJl>- 5 yy -J y» £yJ kj^ 

jlj tkj>bj yJ |»iw? y-k Jy-y Jjajl Jp jl J +**Jl y 

J 8 j^~ vZki SJk jA oApbwvJ» b^ £<c*«Jk A^j^ yil AjikkJ © k& jyLC*skxv*o ^rwws^?bJl 

£.kJkll JoliL yjkl J jk Jx$ .kjJk Obktjkil Jjk^Ap y J? yP 

j \£yj Jpky^bJl Jlpj . J*9 kblA 8^ y>ry* 8JoJ j>- JJ*b J^y Oyy^p b^]l 

Uk fL^iil A-wow^o buxKp ^k^bjJl JlSk jI jl Jki*j Rucker !j 

jA ^j>bj jjo^e-o *kbjk AJbjk^^ kk< 

l yL** y <. j j c^jj^Uw9jl .^Ukl ^LjatfU 

i^jxaJU ^y^ i^y&yMA ^,)^iT .y***^ ® bo^^O A^J b^J-oli I 0 L^«^k I 

C o1 k jJUw bokk)) ^ bv*rtJi^s^ _ ^Jt^S-<-vO _ Ailkk. I 

bjaol Jjb ji^>- JjJJJ yy kk* ((Ajk ^U*JI f lj2All ^ kjIJU; bjU 

((b* ^y^yA J^Ip)) ^1p JJjk" oLj^b^Jl Jiiwkl i_iLtk"'Vl oy^lk 
Jl Ju^?yJJ k“*“^ Ak^kl jl i^fyj^yt ■kkjj . jj->tklj 11 

Jlp Jp j»JkJ Ji Vkbjl 0jbkl ^-k 4 J^j c^kULx^l 
Vkfljl jt-ki Ak^bj 8Jk J^jJI |t-^k bJik” ajI j^o2jI I JJL*Jl g.kakl jl tyJs^il 

4^Pj jU iAk’bj ^kk*" b» J^Pj Ak^bjjl ^-vftbiil Jlp 

#S * " c fi 

Jj^\yj U J^Pj _ aj I jJ-k» klLs^l ^%-kj tjLSk jl JkJl I jjb ^y I ^k- 

^ y??*** AjwO ^.LAp 


'I ov 



oX& jsS* <,jjj* L> j^J l ,j^j bb-l .il^x jl aIa^j j/, ^^ JS" 

* * * * ^ 

^Jlp £4 I^L* ^LaJl ^-JL jl J5" jl bj .((Seeing ajJj3I)) ^ aJUxJI 

b jS\ as *tjjXl ^Lp «'&*•> £~* \jL^\yj jl ^splja^rfb jU cj^bjAil 

j^S sj j3 ^Jjjbbb^l (Jb<£L>*Vl IAa blSj, Xp - ^ 14 ^jb"" L^^JxT _ AjJLAXll Qjy*^£. Jl? 

jUfiJl ^Ip jV JU^jVI ^SsJ caJU- Ji^ C4bb>t4 _ {£j>- S $ Ij - 

.^)l)Xl i^>-jil A^b ^jbbbNl ^JbJl £* ^X-b* 

1* . * . f 

b ^xLj cLSbiblj ^j Use'Ll* jjl^>-^1 lx& j^>j cjb>-^l ^*3 
HadamrncUjbbU bSU- oU^Ljl pJlp ^15 JlJ .<^1^11 3^1 p 

jAj Oi^ja^l (^-Ul Gauss ^jLp aJL>- ^jjJJ 4djAUaJl o X& <bJjX 

IfA** jjJl j* £)) .Whole numbers iUl^J! ^IjpS/I jlo~ £jL*j 

C*.- * ^* b jr\j (^dJl Jab-1 b <J^JiJl *)l Llib ,^*Jl (^* 

iS J 5^jJl aJU-I ^jUI 3 U ^x<L Lb" .(^ *)((L>of cbJJL UjL* 43 ^pl 

cJijLtjj aaL*i1I aJSsJ^I J^>- aJjU^ ^ b*j cbJJl Poincare ajjISsJjj 

AAj^J JijlPij* (.15 Ol-ii .^jJj>- jj3 ^j5sJ 4^i?bj 

C-^^5J ^1 4ji>ti!l ^il 0 ^Svjdl CJl)) .(J^bl! Jl -U^ 2 J 

JU V<S (d^J| ^Jai\ A^LJt ^jlSssI ^ g,^z* (^\ j^-c jl Oj^ j^j c^U!l 4 j>-j^ 

^5 L^V?J 4jI 4j5^-jjJ ceJ^ w\i 4lSCjull jl ^r 4 jlT ^4-^jij AjijlS^Jjj 

^ C 5 s 

L 5 ® ’jJI jl ljJ>li jb" caJj>-^ il ,OJj>“ cAJfcb A^iJjP 

C^b j^Jl ^lp 4j^P /jp aLL^ Aj^b- ,AI>-i^U^i c^3j 

^ OlS' tjjJ -b-f ^ .Singularitiesol^il - OUjJl 

J5wsj 4 ^^b- 0 ^Svi aJ o j^>- bU j jb>tJ jl jJ-JuJ ^Lpj 4 

d-jlb c,^j^bil ^4 ^>“^1 tw^l^-l 0-j<-b-l (b^b^l bJ jp Ail A>-jw\J #(ta jb?L>- 

** £ . 
c (w^j^P j JIS^jJw« t AA>-\ 5 J£ wUj j . AJJSO /jp s^j lp J 3 0j^jjjl 

p ^ f f 

r^biil jir aJI Ccb-bljbl ^li^jJl l^>-l ^Jc3 c4j^i ^jJl Olwb»-l 

S^SClII A>t-y^ ^ 03j wi^jj . 2jjji? ox« A^bjj&l ^lp ojl>- ^xJI aISvJuII 


.4^X4 Jj 


^ 5 ^*® . Obj?bjJJ AJ^bb^^l SjJijJl oJ-A jjXJp pbj^ $.bJp 


^ OA 



JU oUr y j jJj Jjl cHertzj^^ jto^ Jtdi 

b$J ‘U^?Ij^J i italxil oJufc jl j^xdJl y j$]\ V)) oli 

b? ^iS^i la^lwJ Lj^ b$-usJtc^v« y j&\ i^3 4 W^? (j^^“ 

.( \ r)«^u^i L^i 

s-bj^t jij obv^b^li d\£* lil b* cFeynmanj^i ^j^-^j cJb» 3oli 

jU ,bc« jf ^9 1 Jl>- A^xv^J <b*t£s aIS'Liv* ^^>-^11 aI^Lxv*)) !^J->b>-li 
dJjb ob-d 5 jaJI ^cJlij Si^x>» J^n obd?bjJl ^Js' 

# ** ✓ " ** # v 

C wL>-1I X • ^^?x - ^ 11 ^I.Jp'b I <L*> bx^v4 ^. (11*^) L 4 iJj-P bj^P b^-*< 

tJ^LAJ jU . YV <^l oij^ 0*>b Aj*>bL) Sjj^d^ Aj^>b (.A y X ( j*\ Y Cwl>-lj 

i "\ ^>-1 jjJlp ^j^ 4 X *1 = ^-bll {)Y V+A+^ ^IjpV! o-La obxSC» 

£ £ 

y«l lijfcj . . # .VH“Y"M As>z^>TL^ai\ ^IjpVI y £^>w2^ :>wi*J! dJJij 

aaJl^A Uj i^9j£ ^lj Uj ^1)) :J y£ jl d*bbx*L j( Vl .isptt 

C £ “s' “ 

L^ji j*Jlj jJbU c^bJ^I oAA (.^JlJA^SJ b»~UP . i^bbU d-bi YL^»d ^]! 

jlSb* ^9 ~o5y>~y C^blS*" L^jl 3^5^9 ibbjJ 0(J^l .Ia>Jl^ 0l C-J IT 

L>jJ aJL>- ^ bu*^>- ... .j^x^ $j>^ 4jj_ .oj^S" f.b^'b/ b)l^» w '^“j^ V 0^ 4 ^ 

\^3 Jjd.1 J>\ oli%b! o-La ^Lp ^ixj _pbil oix-b? 

c_3^p! V 0 L-JL 9 a\x^\ dJ-bj ....3 j?>^* aISsJ^ Jc>“jJ ^>1 aISsw» oU ^iblbj 

,(\ i)((L^ip ^^-1 ^jiS 



♦♦ # 


fi. M c # 

jj\j OL-S^LA^b? J y>- OlblflJl tfiolj-L^Jl y 

a 

b.^j^jil IJjfe JL^ <w?LjLl ^^jjj /^bil ey^Ub f.LJjJ 

fUaJ <J >£^.1 j_^il <-*> 0j^-^> < •>gLbp ^jA Jj j^Jl ol b*Jp bji 

- l 3jjflill l$ASo y _ ajL^UJI oJ^j .oU^ljJJ y*>» bl Jj^j (^JJl ^^aJI 

jlj ^yljJ^jLil bjSOj oJ-s^J c£^ b} .((aJ y*^» 4^a y>- ^jSvC N U)) bl (jl*J 

- Uu£i .<_A'J-W-U-I Jjj /jA _ ijJkl cb~A>“ /j* _ l^i^jgT jlSv^Nlj yii oU?bjJl ^JJ>z^j 

ci^^J J ^aAS i y obJ^lj (^jJi £jjJl y Ob^JaJ yL _ JlSsj 

f fi ** c ** c 

AjLj ^UwwvJi ^jyJT ^ AjN ^pUb Jisb (J/ 4 Aw»J^tjj aLU ^P ilJlpl Olg j^J 

«■ an 

^jA ( Jp&\^A . <Jpi^Ja3b /^a LoL^J ^ b*XP ^OwJij A^w^ljj cpbbaP 

yJl A-wbLJi jcjUJI ^JJj y>*3 . aJLjj^I ^,,b:il ^1 p l^oja^a Jiba^ yil oULjjl 

a* a* c , <= a 

^yii U bj tbJ-Jbl ^ bbjJ^ibl Cf* \jy$ bJp bl *^r cbJl>t* bJp ^i5 

^JaJl a_^>-j c^bJl p-SbJlj .o^jP^a 3jJi y* jj^sJJ A^^b-I SjJi jl g^il 

bl oL^»U-l ^jia^o bU Jaii j^aJ N gbytSli)) :Landaeurjjl-^ 

yjL^jJi A^bail ^3 y^» aIa^ cpbwol^-1 A^laJU*o [a c^pcaJ 

APJp cJpULJl Aj^-l^a t^j* Ab*jj^>- y cc-3ljall Aj^a 

*(^ bj ^ yjaxll iLli oU^jjiybi b| 

0^ 'Vj Syyll ^jijl.1 olS tjpb*blj^ji C--Ab^ I3| 

c . # 

<1)1 g- j ^ b Jl ^ , L?:^J ^A^iy A-j>-^J j^ow^w jb" aj biy .(Jbll (ybA» iib& 

.^jJj>t^9 y»s> aJ _ Jbs^lo » j^SsJl b^) bj^il ^jA Aibw« Ja&5 

bJJi .g-jbsJ^ APj^> jj^ obji^a jl tjblj jl g^y V b/^ 



cOUw^Li ^Jp Jaii iS bgj y ^1 j^SsJl 4^,U;ll jjij jl 

jJJL?.il (_£jjl ^U^aJl ^cja-wwJl Aj| .La®I ^*~^b aJ '^j*£ ^aJa^II ab^J ^>-^lib.| A^-U 

,aJ| ^J A5 Ail t^*3\Jl jb^cAJ^I O-^J Ap j^vJl Lx*$j J/ 4 s^b^l aJ| 

L^s ^xJ( jj^Jl yy j^bil dXb 0j^u*» cA^^db JvLao UwLl^ 

aa^II aJaj a~^ y>~ ^UaJ yy \^y>- L^jLipI jlSs^^Lj jl obLJl 

c c > 

^ 4^0 ^ AS 4jjjajdl ©Juk ^ C5j^ AI .liadt 

L^jV 4^fts^j| 4^1 jjlb j^Sd-^ bjJjp C jjbb&P 

Pi jl l^u-j^Svj .jJj A * ^30 ^ * J J>eJ ) djIjbJl yA 2 >Jj>ia iJP ^lp 

jl ^.Ur.^T ^ Jbo" obL~J»-l C-JlS^ lij jjlJj^AJ Uij a^aLi* V a£Jj 

c ^ 

Ja-J>^ A^~J jl ibjkj .ASJj AA*-j? \j£k\ Pi ^.jj jjJJjJ ,a!S^ ^Vl 

cA r bU ^ jy>- .liL3b 3-^* bJp UjLipI j£j: V U ^JaS ^1 Syb 

.a^JLJI ^Jl»J j^Sd^ Jj a»Ij a y^jjj* Jpjj^L Idealized Awliull 

^jL<i c^L^aJI ^ ^jliLI ^j-jsJl JJbjj bji>» j^jJl ^i) j^iVl jl jii 

c £ £ 

aIaJ* y* ot~3bjll jl (3*^ lb& {j? tj^' 3^^I ^y*^ aa]a-uJJ 3 ^y *il ^jl^il 

p, ^ £ s* 

N A^Ij^JI jJjUd-l jlj JJUJI ^y^-U^Vs^l A^ljll L>aLc ^2iU^4 ^J^A» Ijjfcj 

jlSO jd^A^I wbci Ow\js^lj Ajlj ^ cjliil djjl-?^ 4 tL^J 

£■ 

L« jl, ,A>jdJl Ol-Jj>eJJ ^jld-l ^A*Jl ^yA L5^" <S 

33 ^ jl^" jd jil IT *y> 1 Planck di-»*>d yyj 
b* liU .jA^aU AjL^« ddi^b •~^£' j^^d-l A^v^d-I Ojw\3 dJlS^Jj ,JaJL? Jj>-Ij 
oLjbjil jl a^) l 3 ^ djU a^aJaaII I^jjL^J jjlju^ aa-3^ 

aIjJJI oVjL^ 1 ! jts ;dJJd3" ^Vl jlT liU .aJU-I jjij ^ j^^^l i y* cjlS" 
A*s^ L^ - C I A»J L^" b^2 j I t c I I ^g lp A^*v? ^ ^ b ^^aJ I -1> Ja - 1 

. ^>Ul . |lvaaJI oLc,^?jp L*3" 0 ^^Jl bw^ - ^^*b^ 



JSeJ IJU 


JjII aJI jA (OjSOl jf- -u^i ^Jl jL~* V (jjJl IJa» 

~ c 

^fjbzjLy! 00 j*Jl 


^Jjtll Ob 4 O 0 & 0 A.I Aj ftOLi-l P Ol 0^ 

(, * ? C S- 

j^ L JS' djj^ lol tL^jJj \ja\ ^JJi OjO*j ol <y> ^J\ L 5 J-*s 

lbj)i>v4 ^JjJl ^j^Jull 1-1^3 tOj^klaJl AjL jiaJl ^ljj>t^b A^JaJl jL*pl 

< #= a 

ljux^vj ol jJUJl y>^>- tliL- cJi USsi .tfIS cJjJl ^ U^Ipj JS-U^ M 

ObLj ^5sJ . A-vCjlpjJ oU^bwajl Oj JjO ^ 4ju ? )aJl OOUUaOlj ^ilP 

£ * * 

4*~bJl ^UsaJ j** l)I dJbi ^jA Njj Jj>tb cvlp oUlja^l ^Jjb U Ij^LJ ^UM 

jJ>^ ^ Aj^SvJl 3yLJtJl i^jSLsj jV Lilj . Sj^LJtj \jj&j *j cLp IOt^ Jljj U 

jtJbJl 4~0l ‘b^l ^IJfljJl ^jp ^liM OOULJl <!*£■ jA>xj jlj C^JbJl ^Juixl! 

L^U-j c^LOp- itaNl caJ^NIj \jjs 4 ]i>- % >U.lj .AxJ^laill oLk-L^sJl J^>o 

fi S' 

.iJLoj>“ , yi 4*« ; ,kll jP j^S"! 3 rz^Jo 0 j Jj>- Jj>- L - - bjaJj 

Ol j^- .^ybj^iJi O^JI OJ^AS"* t<t*bUiil oLJtSOl £* JU-I 1*^3 

oJl?-j Ju^LisJ A^pi^J aJj2Xc**4 AjL^Ll; L^ 0 ^*J X~* J 2 _J Ji aJLAX-w» Ju'i/jJ JjJbM 

oUJI ^ 01 Ua^j LiT c^ JU,jLI Ui^Ti UT ol A^^a»LoJ14 

# J« f 

. I^£****J I^4 | 0 ^j^AJ3~K I 

^vUp JlOJ _ !>be - Sjj>ti 4 j j-^Jl objI^Jl jl y* jjwJkl 
Jj aj ^SsjlII ooloxil (_£jOoJl ,3^a^oJl 



y» .AxJaJl J AxI^IaxLI oLiiJl Jc>“ jLiJ AjjLtX ^jjtJ j cAxJ^JI 

. s* c 

.A^- ^ j>^ y* £yj>JJ aJj>-j AilLj 4«, : U]1 oUljiX;! J jl$" lilp jl Jg^Jl 

oHjii>Vl jl jl cOLIJiiJl Ai Jj>-jJ Cii" LI y>-T lilp jl dJJ 

aLap SjJJL aJJo! 3yLjJ! Li jl a^jL c!a>- LL«Ipj 3Lj^ cJo 

Ajjjw\^» L^5 aJJnJ! 3yLjJl ajj-OJ aJU- c jJJi y* ^Jj . JlLl (^jJ L j£\ 

~~ . J5 

jNl _ yx! tAx^Dl 0yLOj jji J LLi? y\}> J Lola .Aj^J tjl OIjnIaJI Jp 

^ _s £ & * £ 

y» L Ojkj j J" Ajli>Jl A*i L y!S (_£L>oJU .Aj ,ylj U-L^- Ujy>-I Li - 

p. ^i<ti Xij^ dw^^cJiLl £,i^*»LJl ^ ol A^-^*xl L^i ^jv^j y.^J co^3yil j^JyAxll ^Ju^iil 

.aJj^ j£\ oL^« Jl 

_ y>jjiA yt Li" _ *jy6 aj ytJl aJUjJI l>I jJull jl yt> aIS" IJl& J ^^Jl 
aLojL LLol OjJaJ J-aJ . JpIaJI JxIIj U*>U?I a5*Ap a! j tjyrjj! 

p 

Ajijil aUSLJI s-LLVIj C A^*i^-uli,l o' Ij ly*^ - I ^ C I Jp A^wOsJli" 4 A^JLj j? 

Jp lilij ?3 jJlII Lo jl a-wwJsj^S^I j^lj <-3Li^Tlj IJl& 3J*Ap Li .^Jl 

. s* £ 

Li" ^ aAS" ^ ^ j l^>- <^pLo ol 

oL jl j*-^j ^yj y* Cf^ ^ lili)) •jtJ' L i j yr 

Jud L 3 J3 J*>L- ^i^^l SJjli AjI j»J»AJ A-JL*il oJ-Axil jli^^l y» 

£ £ £ 

(JiVl J-^ i 1^® jl) l"^^^ 0l A3J>l« /gi l .IjjJaj j^^j-ll 

. ^ ^^((AxLiil jlJpl 3yi>tJU jySvJ jl i^J>zJ 

(Sy j^ll j j 1^" II j y&j ^t"jl y- 4 ^^JxJl ^wLxll j'j^i J 

c 

^-s^ljLy y> La^- jl ©w\jp (jjj\ J-XxLJ t_\^- iL^ a^w>-Ij y ^3 ^iLI 

AJ3j-J^P yp- JlAj ^ L j^Vl ^LLo cLy^x3 .3^ j£\ ^J^La^I L^L- c5JuJL3^ 

^wLaj jl ^y» JjJlj oLj’ljJJ LIS" L^i ^JUaJl yyj J" L-ljjJl 

c £ 

A^ww^Lj iZj\jj}i2J lyA JL>- $.LJp iljLA ^Jl A-Jl^A^" A^»JfcLw» 

jli* Jlill ^J.p yy?£ jr 4 i —■^L j^DI yl LjjJxJI i y Iyli" LJjp 

LL? JIjjL Dirac -^ly^ ji"j .^^^4“l 0jJlS ^^a-JuiS"I Ljjjp y yijJlj axj!J 
o^li.1 >i»-»?Lvwi , | ^ j^I ^ ^ <Jl a^^»wLI A^"ylkl aJ^Lx* ^ L ^ LwC^p t-\Jl 

aj^LJI Lajp yjyAiuxil^ a^oLaJI yjLj^jl jli^ .A.nti ~ Matter3^Lj2il 


^ nr 




^ l^j} C l »* 1 j^Ljl^v-ji.1 ^**b*j^ c4*y^li^i 4^vwjJi 

^5 ^>*j p-UJI ^ L&>* c^jlSo’Vl J^LtsjJl jl ^Ip (£jfi .^pIju^I J^Li-JI 

ojiSj U jl*JJL 4pJt*Jl ^3 ^JjjNl 5jJi JjjSj 4l£jJ^I ^JJaiSl rc-^Ji ,j^*]l 
jl J ?^iil ^y» .<uS"jLL* tgJ ^JUJI ((4-^yiJl aiilj)) IgJ^J o 

Sl^>- (Jl^jfij 4j^oJ jla .*] 1 z^ 4 4 j^-Ow\J1 4_~>I^M jjJl>- c_^^*Jl oJ^J 
c j\ ^xaII ol c j 4. ->->^*JI vl/^ , Lp^j ^ ^p*L<> jw > *'^/1 ^ * jj * j 1^ c^ L^i»xJl ^ c aj1 

.^p|jj| ^<»Jp ^»~-*o 4~L*il 

> # «* c 

L&^“ 1 c_1 I jj »a 3 Lk Ip ^Jc<^tAij o I ^J^.**J I 

S- ~ * t C * 

s.Lj'Vl £*•*>- ^Uj ^>-1 lilp jl jl jl ^ LilS Ajjj^jaJI ^aUIIj 

j jSj LpIjj^/I ^.^ll olj^j 4 JlPJCo ^_3 y^i Ojilj . OwbJp OljJLv- AjjJjJo .SI 

^JtJl JJL*Jl uy ^j^alxJl ^pluJl I jjt Ju>j>*j ^ jj jJl iw^JbM pl-^l JJ <i^2j6\ Ji 

a}z*jJ k\ (^jJi^\ JJi*Jl oUr^j ;oLjL)^Jl ^ j£\ wL» i<K^ <u^|gJl JL>pI ^ 

.jj^Jl jl^l J^>-ta L5* ^ ^tK 1 



4jt * 1 jU, 

H hv m ♦ w*» V 


^a j 11 a^L-NI <jLjjLll (ill s.Ll*JI ^r 4 aJS 

Jp UwUp (cJ*jci oU^lJl)) jl ^ y& . y^ Llli jjJ j>-Ijj ^4_w?Lj j 

i ., * 

^r~J i| J| 4 j>“L>o jA | |jjS>j cJaL* J>Jto iwL>- Joju J t^jLj^Ajl Ji*Jl 

** * c c 

y* *-P Jl J*3 . I JwJ>- l-Aw?jJ OLjLjl 4 jL^ 5Jl*Jl jl £3 yj jl JL 4 Jp- LjJ 

^cjjIj jl N| cAajJaJI JllL \}upy> j jSsj jl iw-v^sj JbJl jl j y^JXfij $.LjjJl J kx*» jl 

e c 

Ifjl Jp j cA-^jJj aJL Jaj Li Ip oJjAp <_Jl y>- L>*l J JjJ .illi y» j Jj>o Jt*Jl 

j^jjl cjXLil ^jP ^y$A* jl .L^Lp ^3jJa J L>j^jJ A>t-JuS" C~~J 

11 L» <“b>«J a <-i.A ^ J I A»v>*^j I 0 Li-1 ^^AS . J L» ^A C I 

c . . j f £ s* . < 

jl .^jjaJl AP^ j- 4 Ufljl LLj^y IJw^>- J*ju Lgjl 

c #* 

j >-1 a^Ip- ^_3jJs> l-- j-w-o l~L>- oLj?LJl J*^; 

p £ p 

^Jj>sJL^L' - cl^LjLJJ ((aJ JL*ll ^P aLpIaJI)) j^X«j jl ^-A A^>cJ>“L/I oLJ AjjIjL« 
OjL>-I l^J ^Jl 4JL>U 4>t-a^ ^1 _ L^ 2 >t^» aJUj ay^iLS^ _ Wigner SjLp 
< j^» JLSI Jl J& li| LI y* -LIS"” jL>- jJLi . J*JIj JIjJ jl aj^J iLl oLLsJI 

s #* # 

Lla LJI LI yt\ J| j JL LI JLJI l-L li| cL>-Ia^ tii j&j oljUaj 

a^JLI ^\jJ\ ^LL! I^aJ LI oLL^j .a-^Ijj ^aLL« dLilj JLJI Jp 

c c # 

lLL y* L .5ja)I y* j|j^» J-^ iS j}^*l ^LJl 1^3 .A*JaJI ^jL" jL jl y* Vwb 
^Jl JjLLI jjLcj cajcLLI L^Ij 3> -Up oLj?L J\ ^ljj»^-l jjL^Ll jl 

* s* 

aLaJ^I *>L») apj-^ 4 oLjsljJI I^JaaJj V ^Jl ^_JlJ-l jJ-L ,4^j?Lj aJ-Lc« Ja^ 

dJL ^LvJ| J^ 4 *^Laj .Lw&L/l JLaJ a^L j^>J (LpLj>-'yij L^J^Ll 

^» fc >L» L^jl J-^ A^j?LJ apLmLI JL ^Lil jLil ILa J ^aJ ^Jl JLJl ( / r * ^**>iil 



P £ £ 

^ ajcJ^JU a~*L*NI till :Jlj*Jl Ul .iw-L-l 

jC ^ ^ 

. ((*U^>bj J^ryljS ^iJl ^jyljilSl cf-XLxJ A^L3 Lgj! (_3 yo LjV)) 4jLJ>t-w«j! AjL^-^I 
CJ yi\ ii^JaJl j3o (1)^Jbdl La^l! 

fi £ * * * C 

Ji luicol d)l d)l l* IjilJ j-j g.LaJfl^l .Li&ol 

,4^{jj ^313 (j^AJ ^yJl A**JaJl y ^Jlj4-i dJJj ^^Ip j3" J>j ^yCJ ^3" C^jjhS 
^tjjlj LgJ <Lj^ p oLj>- JlSC^I l)I ^^333,1 y t<JjVl y <2 j> y\ l*3"j 

. ^ f ^ ^ H c & 

*3 ji a^xJI Jlx^Vl o3^_s .Lacol £>» %!$ L^ Ju>»^ ^oij cULc ^Lfl7jl 

(3^Uj ^JUJl jis coLs^bjlS Uo- dJJi t^-^sixSI ^ Uj^/Ur^ LS^jLiJ 

»LJ lw\j! 4^>^^j2>» ^jp (_)^3sl*^ 

Ui-ejjlj aj.sI_>- . 5 y*^j t a313j aJsJUc* ^>^>t» p~L*Jl oL^L ^Jl ^-br 

Jj>-I ^Jl J>\ ^-33 4dbJb3" y y^l\ (1)1 y 2 *! jt-^J -bl! ^^pl^J^-Vlj ^jlaJj'yt 

£ £ 

oLs^bjJi ^33*^ d)l ;Jj3/l 4 ^Lu- 1 ojjJ cLJJij 4 j3& ^aJ 3" ^jJl 13* 

oL>Ljj $.LAp JJ ^c_^jjAiT cJw? Ji AJbj^iJl 4j^ Ijl^ aJUaJI 
* 

4 J 2 L 0 ^p a^vLv^VI JLj yJ}\i .^Ji^1 ^-JIp ^Js* \^a««} 2> y* ^jj y*j a^>*j 

y* ^Jl4X^vs11 13£> a3 yj ^P j~?r (y^ir^ j^ 

oLv?L)jJi . ((4*™lgil cJi-v^j y oJjU cLJ-Lc aJ! La^>~N ^rj *^5 (.y^>^ ^IS^i 

Jy\ y N cLfSU^r- J^-l y OL ^\jJ\ yj^ aJI J^j .J^.^r ^Jljflj^l 

s. i t * 

(1)0 Lo-^ 4 Luj (1)1 A^pljrX^b jl Ljs>l_w« u^J .aJLojJI 1j^1jJj>- 

L^juxL ^y> Ajtj^Liil (1)1 - OL^-Nl (wJp-1 y ylJ ol ^LilU 

^ia** 1<-L& l£^ y* L^pLyi? ^gili Ajw^L yll ^jl y^\ y^ 3 ^ 

^ c c * e. c 

^>jaJl A^-irJl ^ oJj>-1j 2yy* y> ^Jl d)l yy- 1 ju! .L#j\ (j2 jU JUpI 

.SUIT ^1 tjliil ^(1)'^^JJ £.LwJ lp^/jL>c^» .3^iSCll 

A^?ljjJl AjjLfill y d)l yy*i 1^1^ . 1 j~-~± yy^ JJ^~ oVjl^-1 oJjS» (1)1 JwJ 

?a^LsJI y <yu£L>- a-jv?L>- y- ^lilSl hy y-J lil \jy 3 yX* IgJl 

# « t . 
jJ^j yj .AJUiJI >J1 a-^-j (j^jJ tlsiajl jit lj-^j yjyz> y 3 

A^*31j _ ^y»)) UwUP ;A^)UJl A^^wvJ! Aj^L alSlS*" _ OljrA>*Jl 

3^^“ j - g .] ^ ^ d)l ,y d)13" aSjLp ob J&j j! 3jb>“ 3^3" - JlaxpI b)l 


m 



. 0 J-jLl Ob/ 2 JI Jaii il^5 $\&r3.&\ lJoJH y\yhS’ l y t ^b gAija^gl 

cO/ aL«L^- 1 4^>-ljJl 0Lf ^iS 1 a_L^>- a!?L*o /o S-l/I /aOli 
iiL& 0/o 01 cdAJi j-« Vjl> .ijjljJL*] 1 SjLj/aJl OJAj y oLiJ ^1 jlSsiVl 

jJIp (J\j s^S cg-LjjjiJIj oLoyjil ^/I ^l>t-wwo*Vl 1J/ y^s- y^ l* 

.(^ V) ((^yUj-iil j*JUJl 0^!Ail 

Ob - 4 j 0^*y> g,LftJjJl ,lgjc4 01 (^OJl * ^LaiP^/l ^Lp (3^1-s^2j 

yLJbM i Jl/0 ^2 jcJ ULiuiS^l *>b<i j JkiC *uO?lj^jl y y^jj 4^»Jjix* />-/» 

^/C 9 jy ^ yi ^ l JjU> 0] ^Jgjj cj>Ip1 s o-^Jj c^Sl/J 

• t£ 

t ^Jbcll ^j^L^ 2->- J3 Lli^ol ^lJj 0l y^yi (J^L>- JJLl 

.4^uJaJl oLo^LjjJl ^JlJxxSsJ UjI ^>~liJ V bil c^y?y]l cl y>u* /^o y* 

jJ ^jO*-Jl 9 UjJI ol ( 3 ^*p </ c<a/ b £ 5 ^^^ oA ^ y < -^-*y l-^**j 

. & c * 

OLv^IjjJJ (1)1 jJ jl lA>- (J^j • ^Jl rijjjJ 

SOL*-/1 CjJJlLI /p SJUlf 0/ : ~J ^ SjI 


£ # 

iilj^/l JJj Jb y£> Jj'Vl /*~-*Jl lUlX ^j^x^lj y/** j^P ^Jbdl ( jP c-3Lj| 

j < 

. y *^A ^Ip^ 1 4j^^J lil ^jLo^p'b/l^ a0j2a] 1 ‘LojT'L^'! /*lAi >, tJw^l j Cj-^0ll 

^9 ^jv&jcS ^^1 (^ 4A2^-*|>(il9 •j>*>~ ^by^ 

^ ^ ^ £ P 

01/ <U9 i^OJl ^JWJ LU-b Ijj-ijX LuJc«^1 0^ cU_/p 

£ c c 

y LjI g-L^-Ol j^p 4_>1 l^-^ 1 tfi^>ejL 1 (^|)) c^jljj/l 

4_0/aj j^x^l Js> ^p yi 01 ^jil 4 4»j1j 4-j>-U y*j . . ^>*^-1 

y2-*J 5i^iUij^lj ^jJ jjyljS 4iyc« .Li^P Ju ^1^/" 4jali>c^ 

— ^ tf 

^ws-J 1 j^9 .j>xJ^-\ Jby^ 7 ^,hy y* y>-\ lp y Ol ^jil ^bZ+~j c^U-wvllil oLv 3 /^! 

. b b b b 

c^A^l cy&UaJl J £Jji L /y (Jlji l- 4 4 j 1 ifJJi ciiljjj^l y-*-£ Uf-ij-C 

1 # c 

4_^jji ^o^i^yi u .ipL-vJI ^y^i oiyp apj^^jc ^>y-i 

_ 4j ^j^UM 4jjL^ 1j _ 4jZj (,y^ A^jJj ^,laV.vJ (J^ ^^0^1 0^1 y 

6 

.ypl yy» oli ii j*~* Jj cj*JljJl Si/y* JgjT 

-p £ 

^p ^Juii y 0 V ic ji ^jjiyi ^Ujj^i Sj ijjaj oi jXj 


> n v 



‘d-c-d’ij .! jjfc ^5 4d>- 4*jljLjl Jd j2 ijLjSij .y-LU illj^l Jdj? 

& 

3^1 P j^PjL,^..:j < . 4dJL*Jl 43 ^xi^j 4«_«d“l 43^xii £^jJl dV 

^ tfj 0 ^ |» ^ 1 4-jA^vjJi^ dd-^t^-w* ^JjL* 1 cl^* 0 ^i-L>e^> jr" ^a^3 

j?LiJ jl UUi23 ((Ijjj)) Ol jjjjb>cj '{S^^ JJ^ &C/' od& 

** 

fjl *j*i ^ ldf» .L*^ dUi ^ UjLzoLj tMinds - ey Q^fj^ c^ji jj^ixJl 

4-jy» 3 jj-s^ J^vdo l)I *>^*3 ^jaiwj ^jdo ^IS" <s\ dl daipl N tSijjLl ^Jp 

J^Llo 4 ]£.1j^ 3 d^ Ul3^x^» Li^-Lfij Vj .£.LdNl oJjti /^P 4JL3.3 

c e- c 

Zj^j\ £*2 ^p Sj^lS 4 *^ 0 ! U jl 4jjUd! oJuli iSLfc .^Jj ti^Jl 3Ldlj ^Ip- 
£piai~j JJLa j^PjJl ^gip .jJU3l jP b>oy: ^ ^^Jlj ^dljSsJl 

^ I I j p 4^-vwJ 1^ j<%—*J 1 l/j 1 $• b^*3 j%>J ^P ^ ^ 3 ^g j^ l^«Lv^2J 01 y*J lj^ 4 s>iJ 1 

j-g-3 j-wJl 1*1 .(_£^>-l jd J CO^y^l 4odldlj iOLws^bjJl 

£ £ 
dl JuIIaJ dU* ^vJ ?^JlxJi 43yc* Jisd 4>-j^^ll 3jJJlU oJjfc dU-^ ISli 

^Sl ,Jw^jdJ ot^dd^v* O^dw* L>-& ,h >lS\3 .^Ij^l 4JL^Ui! j J^4 ? 

c > f # 

4-w«J&l IjJ ^wJ 3^jiiJij .^js-c^tj 4 ^4>-L>- LjjjXJ 3Xd* ,£,LdVl 43yc* 

j^]\ 3^3Up ^UjLipI ^3 ( A-dJ L*Ajp 

6 * £ 
Gauss J&»l ^ od>L>^Jl ?.UJp ^jJ 4 l&Jdl lj~i &JU .LL>p ^xTl 

^jLp OlS") Uj^ylcj tl$j U^J ^UixJl ^1 Riemann^jj 

Oj^ ob^liu ipL^J ^lp 3jwLi* L^J ol^j .(4^3l^P^j3 3j5^li jij c 3 ^>oca 

(2)IS^ dd" .d^-^ d^ 4 dl 4Jldl (Jd>“tAi (_j^l 

L^jI UIp C-O'xdsjl (.^T-aI^JI j^P C«3jjkli-I)) ^->ddj ^gip d^-d^ljjJ! 

• jzS j*^ ^-^6^ c3Jd^ 4 t ^d 3 l jj 4^d"L>c^» L*L>tj>“l 

# 

dd-^dlj ^ (^Jj-^Jl cptd^ljjJl |tJlp 4iL>- 5 4Jldl3 

C c 

Ji> jJj ts^^ai Sj^.1 j^s- ^bJl ijjA jl j>-ljl Jt J^JI ijJjil t(Ramanujai) 

_^l jLJl jjp OLS^ 4j( Lcj toL^sbjJl a^Jl) j^Ip jloJ j»4*J ~y* 

? £ £ 

J^a] Jjul 4 j J-daj jJr 4 J&-) i—»>jli J-A3 C4jr^l5^^yi 3 d>dJ 

Jb C-Jl^ U ljj>- 4 ^sL>- a^Js ji j cOLft 0 j^> «JjAp 4 ~ JaP 


^ 1A 



4jI^J y Lg-Jj y yl' y 2 ^ .^-A-Jlaj j £I yy^Lj 

* £ £ 

L^-J| oJj>-ij 3.^Jy y 4 ^ o-ijfc (jU L» ^JjI J\ <*J)) . 4*LotA .^Ip 

j£s A((Sy*~* t Js^\ y* oLs^Ijj ^JIp L^wsj ji ySCc M 4jt yj jl 4itT 
4~>L J\ AJjLp JL>^ J^IS^ v>=-^ Jj^ yp oL oSa ya *j y^y jl y» 


4^«JJfc jJb y 'J >-1 jcjUJI L»l .54jVl ylijj ^LaJI ^pjg^-^o j*J y^3 

£ £ £ £ # 

4j jJ jlS" Jc>“i y» U)) l)V 4 j>tjj>s ^3 l)^>J ji ^->cj tgjl 4^-5jLfii CiiJJi ^ ,ULc 

^Ju ^1 oL>-y Wj jy^ y^y y c 5 ^j^ ^ .((lfc^i-j 4L^-1 

y oLki c4y*w? J^"Liv«j A-iLfij ^wUaj OlyyUlj < rr ^a>\ cJaJ-l ^.yJ ^j5si .4*^ 

S# #* JS= 

oLjsyL^ y» ljjj>c^ d ^bj coj^S' y* yyAillj AiJliil y y-*Jl 

.^ijliLl /111 oijfe y£l OlJT wU-i l3 yu V JJjfc L*y 4^3 Ij J\ 

JO P lo y* ybJjj)) l^jlTj O-b ^cjlnii o| <Jylb ysj?l> 7 ^ <-^>-1 iiJ-ii ^^Ip yip 
* * **£ £ ^ £ . 
pj J 4 ^vJL *}\j*d Ujl>- iyl Jjuj . ^JsIjj yl <yJj Ulfc I y*\ jyw- cJy*- 

£ £ * ** > 
jl>-yL»lj <j£jJ oir 4jl y?yJ6 jxil ^^.^wLLix]I oL^?Ijj] 1 j lijlp y^-t, 

jZ» U>* J^Jto jJl J-AxJi ^UiajiJl y J&o y* 4I^C» 4 -v^l>- 


.((v-JhLlH sJU^ 1 SjaU- |tJ cUpLLj 

y£- 3^Sss y\ 0j& jl Oj^j jAj jjaJI ^ip y 4^1 j>- 

J~*i Devi yuz Nli!^S"L- y& eSj& J^l ,4 jU-^I ^Jl OjJU^jXj yA\ vL$^!l 
d/U jj^U *>UJ>» ^p ^Lj 4^J cA^Jl Bangalore j^Lo ^y 

4j>r^>f «,<a]\ 4j\j>“Vl ^^L^Ssj y y^ 0 ^ 4»wjL44 y& y 

j £I y Uj .4-jlj 0 j-s^p ^y |»ij ^y^U ^y dJlill 

^ £ 

y>~ ^0 y W ^ij ^Autistic Savants LUp yi^U 4 JU- y>- aj!^p 

^ ^ *!xJT 4^2^Ip OjwL (La j^\z& _ i^JJ^ ^ ^ ^ ^ 4»j Lv^A-l (w^LjP^lil J^-^jIj 

Jj yu^UJl j^-*J ‘U^Lj 4 JLJ, 4 >r^p>^p obU-l <j\ y» 

Llj-cvo l)1 OUJai^o OL^sy^ ^>-j^ 

£ * £ * £ £ 

L^-v^jp 4lL>- sjl-Al^^ 8 L»^j1 LoJp c4Jj! ^It_tpi ^y 

£ # £ 

- £ £ 

.y-' Jy y» y^- ^^UpI U^Up 


' n* 



tAJjkSlj LgJL* (,Aj OljwLajl jl AjkbM ^lp Oj^kc* kl 

C j* ^ 

'V k~J l.j^’jbt ,jP 4^C IjJAAj j! ^Ul ^*pk«~*o ,A*kj OIp^j ^Juj 

jIp JiLfiJ k<2J>wJ ^ . -kiii 1 flOil Aj"^ JAA) l)I L.o.k** 4 ^Ut. 

- C C 0 

Jb l£ y4* ^ fjk k^SsjaJl oj-a-aJl jl ^ ^PjJl Jp c^Ji AjU jl tUJi 

#> 

.AjwL^Ll olijyiJl 5 Jla I^jfT oLkl>jJI 


.aJUL*JI kjjJLc kkj>- L^g ^x!l AkkJI ^p 1 jj>- o^LJUJl l)[ 

« * * 

. Aipk a^Jp\jj oijjj Jjk <j-* d (j^wLS! ^L^kl ( jkaJi U lwl>- Ijibi 

. JuJcJiJ aJL>- S^lp b au* 1I okM y^ k jl 

0^SLp AA^A>t3 ,Aj^JxJl d^k^k aS**^ fi J* Aj^ d-^k^k tl)| CAilk-l 

* C 

.okkl y J? d-jk J^Ip l£ y-b/lj ^ aka k J^>- J* j 

** ** «f ** 

Igk cbj c^Ij -k*da! j^Jsu J/ 4 Njj Ai.ikai.lj jjjaJ JS J^Ldl lk& C)\^ bli 

# # ^ g. & 

y* . ^LjkJt pJkJl ^Ap Id^S"" Ij-^W" La^Uj dd l)I Ia>- AdJ&d* Ai^kai 

/jp Ojjk?j tka*lp $.UJl ^^Jp kk *>Ui LgJ ^Jt SjJLfti! dJlS’" lil jp-l 4^>>1 j 
jS A^j^kJl ji lili cJ^ji ^ A7li ^*Ji jU (.^t^Jb ^.Lak-v^l (3L/^ 

Jj cAxJaJl iiL_kkij 'V AjliJl ^ £,ULJi c_3Uail ajL^J ?a^v?L>j 

.JaAS L^j! j-^JaiT a£j*j* 


aJa^*o aajA k^ jy» c_ c 'bjAm**** > lS ,,,, L^j i^ ^ 01 l kj ^ <AaJ 

Jp 5 -IaJU .^jylj-flJl kiXUS 4jtv?*liL| 4jjtAJi A^jIjJ-aJI ^a\J, b] 1 i j^ikVl ^Js- 

^ip j! y^J* ^ Aj| A^kSL j*^k? ^1 ^1 p 4 

£ £ 

Ajjkil 0^^ k cp^kli ^! LP^ftkl ^1 cAjj^kil ^k* -^ 

_ S- ** 

,\jjy>r OIp^w* oVl J^Pb .kjg ^ J)I\ ^ip A>tikl 
jJcA) jl jl ck-JjU^ 3 LuxjJj kAjP Ljl jbv^'yij JjSvJ JL3 

|jp ^jySjAJ ki ^wl>tl^vJ bjU tA-ik J*j3 jAJLi ^ k/sCj 4P 

* ~ f- „ # f 

Ul k^^li . A^jLis^ oMl> aajLwJ! kA^Jjs^i^J ki .ktc lk>- 

AAjJ^ kil A^ykl jj O^bk* 7^*JJ b Lgj| cOl^Jokl djj& Jj^4 A^-ljJ kjup 

aS^ jkl ^P ^bk-bl jlwLv^b ^UU .kkp obp kA-Jo 





i 

^LJLUi .oaa^>*^» ^U>cj f Ua!^ jl? ol*jVl ^ 

* c 

. a^o\s>- ^igjL^?->- L>j| 0wL& a>- lx>ej ^aJI . j^UxJlT) A-wy^lj^jl 

# ^ , C £ 

cLj^lfe 1 Aj>- jiyUl?^* ^ 2 jL^ 2 iM ^ ^jAPj-oX 1 ! jjvlfc jl <*Pjil ^^ip AJ*j (^jl ^ 

JlXJa Ujjlj £-*!> L»jbwi>-I jl .AJli £^JiJl y*Nl <uJ> ^5 L*^a>J 


^5 UTjLiJ OUljJ-l ^ jg^^.3 . jJJi ^r^SvP JuJaJI J5"" ;<U-Ji3j 

2^L& SjAJL* ^ IgJl Vj cyi*A> jaaJIj c^jjl j ^p SjAJLll 

^y> jj-o L^lill jytjS ap!^ c (Jlill ^p . AAjj 3 1 j jii 

^_ # f 

> . lLJJaJ a^aaS""' 1Aj>- SaJU» AA la-v^l y* t^jJcoi AAjjl? Alj t jJaJI 

^PjJl ^1 •^ % ^ J (j- 4 (^i W ^* J ^ ^ j jJaJ l jl AA^W^jl Aj> j^Uii y£ 

J\ aL^2^«j ;aAwj>- £,UL> <L«~j£ AAli c jXjlSsJkl ^9 ^AaA ^jl ; A** ; ,la)l oL>iJj>:jlj 

S* s' 

^aso j>p oLjflj^Jl cAjjliilj jJbr- ^!aj (^^Uvw4 Ajp jJaJIj aaUIj-3-1 aA^oI 

" tf " £ 

>LajJl t-Ia L^j| . (.jAjVl ^lp jfl*A ^) J 1 ”^ (> j-AsJl Aj SjASjj t^lpl 

# f 

A«« ; [gll L^_>tijJ ^xll AAL-j?l^J 1 A^- jJJi ,«iU. ? lgil ^3^*11 IwU^j 

w ** C * *: « 

jAAP oLLp c^cjail ^ 2^Lcl oLUjJI ^ ^Jj 

sf ^ ^ . c 

0*A^J l.j^p^j ^ ^ r* Lj-2-^-11 0^ ^ (_^^4 Xw*>*A. I 

j£' s l\ 4^v*iaJl oU-o-*j aju ^JaJl 


jJJj Aa^A? jl ji| cAjL)j3 OjLaP ^UjJI jl Lc 4j| (Jl-flj 

c 

5^jL>» ^kjlj Jj >>jj V _ ya^l ^ _ /^So .jJl L^l-^ L^-u-j? /y» coLiwJl 

^ISCa j& 4j^Lp ©aL« ^1 jp p UjJI Uk-j .^UjJI 4^juj ^Ijjjvjijl j^ul 

aL^>j il ololjj^2^Jl olj^Jl ^j^aJI J^ljj! a^>\s^- tAufijJ.1 ^.Ijiil 

^ij^jJI Ia^ ^jZi ^ .(^3lJlj ol jz>^>- ^y* 4j^Xa (.^ ^l>Jlj ^UjJI 

1^-Lj ^ oAjAP (_5^>-1 Jl^IJ p Jp A^»Jj<j 4j 1 .lfcwb»-j 5-ljJ-ujl ^tyl j£ J*>V>- ^Ssl^Jl 
jja^l ^jjljJl <AAjOj l^Jl Aj'V ^ill ^^uil ^_^P A-^j^J Olwl?-l ap juoJ>x^» 

^/yl^3 1 ^ UaJI iA<«^ — t _gXJl ^r\j 1^3 • ^-^A*sjJ 

.^Lj^iJl ^jyl jjj Aia^vo A$y& J^jA L^jU (JajU ^JUU ^Ijjil 



Jsijju q\ 1 >, cu£a 

0$^ \jLLUi 

H 


£j\y** JmS Bondi cS-^ y. j^ 4 ^ oL^Ljil ^JIp 4^^ ^JJI Jlj*Jl \jj* 

U» I.^JL>I^S\Jl 4 j j&l Ju^li-I ^Jjldl 3^ 

lijfc ^ .Jfljl^ J5"" pjUJl jlj Cd-b>“j ^ j| JUj 

j*Jl*Jl ^ 0J>yL* 4 I Jj>- LLv^JiJ L*-£9 J^3> jl Lj2jl ljU>J 

IJU jl ^Ja^w»J JS^U^Vl ^ip LSo? p-UJl jlS"" li ;Ia^ .$,^*i Si4 jj^U-I 

v_djg^j ^ ^jJlp AJl3z ^I (^dJl Jfl jJLj~* 0^1-fli I.A^Aj ^>*1 

i^i^ri jis^VL s^ui ^ij^j 4 jjS^I y Jj^JI (^JJ^ j*^ 

& £ £ 

lilp c)t Jl^JI ^j* 4 .\yr j%dAj cAjjjJI ^IjJ^aJI jjyljS c-i^xJ j'V 4_>-L>- jji 

jl y* J>-lj Jl>^» jl cjj^Jl y ^js y> y OJ^ <us yfcl^J&JI 

jly ^1 jdl SJL^yLj U cjJj cJlS" LgJt jJ cSSUaJl 

(S' g_ 

NwLi ci^UAl oUJL^vJl <twJUj j»4icJ L« jl . /j 4 Sp j^j^a ^jSoi 

^4 5ijSv* SjL>-J, LjjJ 1) 4 cJ*j j^i-S SJLli jS> aI^IS" <jajl yi* a^Lj* JualxJl y* 
V Si4$,^^ JS"" SijA*)) *AjJjp O^^ii Lui j*~* jjSsju^'j .wLixxil dJuwLlo 5 Jj>-1j <wlS^ 

c s' 

ico ^aj ^iljJl y y*> JL^gjj^O <uJaJ 1 ^Jjli 1)1 ^-^*o ljj>- j-wJli 

6 s- ? . 

^jjU) j 1. Sjs-liJ jA^3 .U>-b Jajt jl* JT 1)j>Jl 1)1 . Jaib 
olj^lxll ^jcJli-l IdS"" ^a$ .Sjj jj o!Ij-Jlil Sav?L>- SjjJJI oIjj^iSsJ'VI jl LjT .^jjJI 
.dJUJlT iJajVl ^woj>- c—J .SJUp oblp J^-l jlSO^lij (.o jJk^> 

c B f S' . 

j*^2>\ o\^- -Uw-L-J-I Si^ylaj 44jj-s^ji AxkjgJ^I 4 IAWW 4 L*Ss£ 

J^dl ^Jl^l y* Ju>er- ^_^l A-wv^lit-l oJu^5 .A^j^-jlji-l AA-iwdl <J!^\jI 


WY 



Ul 


,L^?l jj L^Lvj>-j cL^j j*u!l oLL>p 


(f-Z'Jh (_5^ 


((Linear a-M-I)) ^.u Lj_^p ^Ij^- ^ - lAj=*- _ dUi v^ 1 £Wjl Ol^^l 

a^s>U- a^Lj -JpIjAJ Jiic UaP- UUij jl ((Locality Vcj?^il)) j 
i>-U- N ^Jl Linear O^U- La /y»j c^U jL*p LtJ^il i-p^aJlj 

^yjl Ay^Jg^iOi (jyl.(^LaA® aJu£L® Jl>-I .y* /dill! ljj^J\f J&>\') La jjJ 

<_£ , j>-')I\ A^sjg^SCjl oLrjilj t£y^Jl jijL®J ca^^LLL* ilj A-jLj^SvJI oLll^-l (^. L,d? j 

tf S5 

N A.JaiM A^jgjVl tjLil .^yL)l y 4 ^ ^5* 

. 0 yc^aSl <U>-jlii~l oUj,L A^L*dLl 3 jjjJ* ^Aj tAyU 5 ^ j^^J jl ^ialwj 


<* 

bL ^Ip ^JUJl aJL^aj! A.*.*,’*?$ jU jJJLJ tLLc ^L*>- jiLA ^j^-J 

jjL^ S)i cUl^s . jLg-'jl c_Jpl y iJd>- L^jULl y Aja^-^l ^kjLJI jyo 

\ jl Jl^l Ij^ 2 ij cLb>- ajL*Ua Intrinsically iyy- Ul y> ^*11 aLaP-^I 
U ^ip y& Ai u^J l y ap y^« yjjiJl oNL>*>» j yyjl ISli LjL <_3^ Lj^ . 

c, |jLa1Ijj .AJL^lfT AjiLaP A^L*>I Aj^ jk2J ya LgjLw>- ^lp y>yii CAj£-> JaJL ? .aJp 
ajI$1®^ iSLaj .IgJli j^JlyLil y® l^iU^I ^ c^>^)) aJ^Lws^j jjSsJ Ji 

f, & g. 

t+li ^>J Jp AIjIj jalijlT LgJ! C—wwsJ C-^l^xll cAa jl I^A 4i)lj 

iJjJI aJ^J jj^J j >-1 c^L^ASsj j^Ssij A-A-u2_Ll aJLLIj IaJuJj^- 

, A^j ^Asjl 


^Uaj lijJuv _ oVU-l ^2*^ ^ - jl AAA^tj 2 J*Ap L^Jj ^j^jil a^^Ip UI 

t- * 

a^IaJ Jsla^vJ UJjj<i .j-j»Lll < >jAJl ^ LicJ ^ili olc£ jAJIj UiA" 

AjaiJ l jJJj Ajjil4“l JL^ Juj>j f Lljja]l ^9 Ajgjaj AlP L^PjLwwO J Ajca jU 

g ** t 

LijJ l 3illlA .(^^>-^1 d-3j^laJlj jiJi Jp. aUU oUa?-*>Uj .Jaib 

jl ^ 0 ^ ! -, la i~*i i *1 ^nj I^^JI ^ ^ A9 , A^L^t^® ^aP ol^AlJ L^i 

jJJAS^ ^A jylji ^^SsJ . Lo.^ A,I?^J ^Jp ^jU^aAL® IJpLj^ cUj!^® ^ApIjLo 

jS* Al <—’C jj^Jl ^y* aLIAji® c_^jI^>- oL-w^Ll jl 

_ LJ j>- _ JLw*j i_ joijJJl s^-lj ^Ip 4ju]ail oL^Lai! •^L*nAi^J jJjLs 


^ vr 



f 1 ^ c — 

yA O-i-A ^ ^o»v*>! m j>~^\ aJI>- ^ip 

S- , tf £ „ ., C 

CpI0*i^ 0^ *A3 4jjwL>- . L^3 >-Ls^2J 0^ C ({oVxj 

L—*ws^“ t,_^^i»\Jl 0^^ l* »-Pp ^lp . ^<j3-<j 2- '^ ~ i_^y*jl) 

^1 y>- \j ,Jw«l*J <1)1 <^J>tJ Ajj^ 0^3 4^yJ>xJ* ij| CA^Lk 0 j^SJ ^Jolj^vJl $\jy& 

«A»9 U^4 4 l 1 t£3^1*»**J ^yj ^ ^j.^S*w»*J -Jz2*J jA s^-vs^ - ^^S ,,,, *ii^ls*v3 C 0 w\^-1^ 0^3 aXa>< 

.^jp D-L& j^2S>J ,0 y^ OjtAjl ^>-1^ c^ l<>wvw^-1 Ai-y^lisJl Ail^Jsl 

4a 1£*" o^^3J ^^^oJL5 ,,, A-jl^Jup ^jjIj5" a]L>* £,y.l JaxxL 01® , wV>-^ yS*" !^l& 

O—Juilj wLSJ . JjSCSI j y x^>j>tj I^ypp*> aJL^-1 o*x& il)^ y^-x^l Cx**^ 

y Jl ^wwvOllHj AjJjcII jl& J^jlk l£^ 3 Owlj-! j\^S)1 

^S>~\y ^xll dj I) w\j>tx] \ ^.Jgp 1 c^ w ^”} ,4^a^^SvJl L>- jj ^3l (^1 

A**1^N»vS> ^ yA ^3 1 ji^Jlp ^j3 IwJ ^A*JSj I 1 

^ jt, iy a-ws*«&«J\ ^ | »xp li^-v® 1 .Fuzziness yx 1 

jU kiJJJjj .l^j j^juJI ^j5Cc ^ Jhj ysi J^\ oL>>-SCjl ^3 4j^jIj aJ 
4ji ^3 L®Lc ^3ja 4_i d^Ljpl ^Sv-C J 

jLw.^4 P d^Ujl 3l^J ci^*" P ^ip C^0i2-i“ 

« 0^ ta\j 1 c3^^* ^ ^ ^rtP A^ftj^ja}.? L<wwwt^® V ^« U ^ /^P 

L#w\jp cS^jAil A^w*AjJlj 4jlji“l oA^> 0^ ^P^3^ 4^5^" 

aJ ^cj^ il . luJu^ tJ-A LjU A-ujSwj^S^lil ^.LJ-Vlj ^jIjcj 

> # # 

^y 9 IjLw» *-~jj wUp ^L ^g jall ^ 

4 i ^ ^3 (J Lw^ L<k.^d » /fSj I^^3 \ ^rJl jJai U^>L>- ^tjji^ JljjL 4 cdiii 

^Jl 4 jL ^JaJi ^f^oS-L) J y>- C^JUioJJ Pj jil I ill Jl~o (jl ^ jll ^J^lwvO 

wOj jS 0^3l jl LpJp U li| 4^ j>-\ oLJiSsj .SjjJl jj^i^JI l^J J& 
^ppaj 1 IT 4 1 Lsio L* Lsv Is/*j 1 ^j~a ^<±3 |i^J Ip Lsio ^ jL^si 4 11^ 

^ ^ V I jjfc 1^*JJ L«JLj ,'\Xj>- 1 jJ Cs^ Ijl^a J^jnj 4^»^4^5sji 

. o J^wj/lil fL^s-Vl 

# », f if ^ & £ 

yA yI ^_k> Jsi 4jl JjN L^iJ L .yS V lilp Jl Api yi ^.U^UJl ^3*3 ypJ3>\ Jjj 

J^J Cr^ .^Ij^Jl ol yj\j P3 O yS' jL>sJL>I /y» tji iOi jUa;^! 



JIp 01 jVjjb ,\j>-ji Jl $aa La^ Ji Mann jU 
^ «♦ c 

^Jl {f I-/* all J 4>*v?lj ^Sj* J L*lC 0.iA>c^» ipl* ^»Lw>-i <U3 A>-jj C^OJlj 

** * * 

^x)l OtjLvJ-l JJjj ,4-v^l>- 5jJ"* aJ Aj LUj^A l t - l}a"j c^y»ji! Ulc ^j^jL* L^*$ 

JIp LiJ jlT li jJJS ^J a^aJI oNU-I Ja*a Jo L*^$ _ jl Jp LaIj^>“I 
£>\y <L>*^lj ^L*w>-I Ju^jaJJ JUJI aJjU 0U caJLM di-lj jJ* 

iJliA j Jj J J i U^oT jjo J jUjJl - jl^il jU cUU? J o^Jj>s^ 

LtwO jl $.Jl ^ja.^-vo ^ jA^S" caia^ JIp J jl Jo^-I . A^aA 5 jA 

Ja 4jaJuAj aJL >yi <jj j 5 3jCa j! jU Jrrj JJjLa J^L>*jj .s-J* J^" ^jj^ 

^jA LISj J c^SiJl J (3>^ a^L*I (_Jl j>- c.~^J L^jl JJJ ^LjISJ® 

. j^^Jl l^ <a LAo ^Jl a*^IjL-| ^jijjJjl aJI^- 4>vvvL^ ^ c^**Jjl ^L>caj^I 

A->VL>s-*J (_£Jill jU _ 0*}Lpl jL>cjLj M LaS"" _ Lv2j1 aIL^-I &Sjt /Jj jU 


!a«U& A>tjA JJ JUL>j c^»ju^-^J 1 j J3l aJU Jp 3a^x*a ^a AoiaJl <j;J 
" # 

aP y*j>yji y* aLw*Xw* jj>J J AjIjjJI AoJajVl Ja-*- 4 J <Lo?Jlj A^Jaii-l *>iS^ jl 
J j*o I a*^ U-1 I a! L^jJ aaj L> c ^ I 4»^vc La>< I ^__j^ 

yj jj\j|jijl jl jl—-i LjU C ; ^iLl JlS JjJl jl l^--i . jj^Jl 

a fi fi f. 

LaXLa^ j_^J J jL 1 cL^jli ^uLAj-l A^JaJJ Lu»^3 

j£* A«JljtiJlj)) . y^2J^~\ 3A>Av« A-JA-j Ju b^j*j* (^! ^ Apl^J jl^s^^llj 

<LoJj J| j^ JLJI Jp L^aJaj £.LjI oLs^LjJ! ((Ajjixll 

. (J J-AJC4 Jl^sAo 4 JU 5 


\ v 2 




































































































































































9 AjJLc ^JLx)1 I jU, 


^ jJ Ol^" li| L» A-Jj, 4 »v^aI ^ (^1 - ^yi ‘‘*—- , l3 - 1 ^A.1 

LoJj» /^Ssj . aJp U j£* ^Jp ^JUJl jil>- ^ jL>- c£^ ^JJl 

P ^>0 ^jA aJJ 1 A-dS"* Ol^ AJi^j tA^o-l^iJ (^wLsJjJjJl 

w^uj• j *Ul*Jl l-^^pI AJli ^Jij^-vJl Ij^&j .<uL^^»p <Lo^>-j aLlO 

w v *>sj A^w*<0^" ^ tA-Jp y& \*aS' Ol |t-il<*jl ^Jp bl^i OlT ,J^3 ,^Ij 

U’| a^>- A*a*Xj2j wl Iji-jlp (_£wijl ^ L*>»3 v.f.^i-3 0^" C ^>“1 (3^**^ L5^ 

Lof aJi^O ^ jjS^JI lili Jlj^J 

^^l~OjL>l 0 jLvw>-1 ^j- 4 i*JLp jl>- aJJI Aj j^~ aJLw^v 4 J \ OjLO^fl ^&3 

O^yill ^^‘• , \»P' ^_£0«jl ‘i. - ' - J L_ ^^^vvvLujJ 1 j**~**J 

f ^ ~ * 

OjSj jl .y *Vjj aIS ol^yljJ-jiJl Oj>jl ^ s.L-O'Vlj 3 

a3Lj aJjLa 3I A-px-^Jkl 3Ijj-Uwv ijf^j Oj 13 A^lgJlj aUI (_Jjj^*J ^is» .AJil>- ^v* 

s. * 

OlT aj^ Ojj>Ju ^ cAjjlj A^p-U C/*J '^ ^1p ^llx^o 

Alii *< . ^y^ry* Aj 1 wb^l aA 31 Ol ^1 p 'ji oIj 

4 £ c C . 

.Lo^jI ol OlS" 10^" Ol OU1^L& jpL^Jj c^yUj^l j^^Jlj 

^Jl j.LOv'^ll ^Jl^- Ic^)) cj>oJ ^-1 lj<Luw*\OLi 

.((aJp L^OJl viXSi ^jp ^Uij ^1 c^l aUI Ai^l^ 

^1 A*JjJflJ^» ] A^x-vUi cA-Jp j.LOw'Vl Olj ^SsjJjJl ^jA ^yJl I0_ft 

aUI 1 \j}aju~j jl ^ A .^* 4 c^L*«AaJ 1 J^Lw^jl ^3 ojjfc Ijubl 10 j>- ^jLO 4^>Js>- 


\ vv 



cWjj tal** UUaj JkSsJtj *Jl*Jl jl l~L^i I^^S*" lit® .L«lx <U*^2 a)I 

$ j* e 

u-> ^v» jl LJsjI ^4 llL& ^iLl> j j id^^ wj2j ^ Jj <U$ £.^-^ 

<dSo ^-£3 ^lp ^j-ili j j>3 jfJUtll c^-®ljj jV - Li*3 - Lj 4j>-U- N iljJJ 

j^SvJU* j^^Jl Aa-J^j i<Jii2-X Sjj j+j? ^jA £*£UvO O^ |dlj£>t-4j 

jl U>- oLjI U jU S^SsiJl oJjt> Jjlp)) J^JL Jx*JI 

^JclsS sl^o jl^ ...^UwLaJl pJus- Lit* c^iljjl ^^ij jl ^Ui^o ^la^l ^SCaJl 

b» Ujfcj iLjaxj Lgjgx; l^JajjJ ^1 jrJljiJlj jt-Jbloll 4*j?t>^!l oULio^ll Aja^ljj 

^aSvj Lc SI jjSsJ V wVi iJlJ-l A*~Jaj ^((<U^jiaJl jAljJaJl ^3 ^lliil 

lqJo-j ^^p\j ^jl ^llil^Nl jjji? ^j^P jry I j-flJ I j j I p-J&Lail J2-UX*~o 

jJu jl $3 t^5^“ 1^^^ IJLj5"* ^-vjaJ |g]a»<^ jir jii .3jjJS 

I oj-ft 3^1 jjjJlj jJU>«^il /*-pljl .4*3 ljl^' 4 j j^^il dl^ ljj-o»P 

£ £ £ £ 
? ( j^*lp- J*l iLgjl A t^-L.1 


^ VA 





y ^ y,Lai* pJUJl jl:y yb- { jp \yi 1 ybC JjLJJ oi^ c^- 
((ylSvji l_y«)) ]a.*/SA j y y?i^*-b> <j* bilpj cAjii 

blij *U^jj <;L~Jl btdi .b iU! aJLp y& Li" y ^JUJi y Ji" jt o:>bb 
jN)) L^JIp <uL>-^i/1j ^liiJi y 4j)t^o iSLjk iilij ^b-bxJl laJL*J 

b .iy>-j y» JjM 4jM Jju*j L| . <blp Lyy V ((yy^JI y yli y b y jJJi 

^>o yjl ^JLJ! abf J^UL^- OA>j jla . jJJbi" y& £.tJ^Vl (ill O^fjLw c_Jb>- 

0*>ULxJl Cbl£vJ <W2 >v 4 UL>- b jU c^bLo Jisjj l^v by LgJ 

# 

.by ^JbJI 

- y yJjJI . JjLwJ Icy ylSOl ly« jjlJb ^j *LSI ^ 

OjwbJj <j\Jy *>UI . ^^Lbl y 4yyLll 4. fl 1 lg ;i,l Jp yy _ Jbll 

blc ^yjjTb* o^Svj jl Jj& ^SsJ .y*>bp aJLj jy« jj cl^uli lb& Uy>l 

jl^j ^^yl^Jl <_. *«b I lu^4 jj'-baj ^£" yli" bbfc .UaiLl ^p $y* Idbl jl 

C4y iU-l JaJLvJ b>-liJU Ij»iy b ^Lp J - o^lp _ 4j| y yw\i"b» jj^J 

. Iy>- j ^yJl L&yiil ® j£*s2aI\ <b jk.\ l^wj £.15^^ f-b-blj 

e. & g. . 

Jjjii JjJlp c^Ul>* lyil jlS" lil® .Lib ( — ^ j^m 4j b i;Lw> yi> diii 

c * fi . w 

^1 byv< 2 *^ IjLAt jo lij, b 4 jLv*v 4 bl jj^> y jy* 

iy>- I 1j Lja3 1 ^ J Ji < jji JApU j£ J j^\ l^U t'V 

; « j; 

iib^ y .5-bbVl y yj>w?lj yju/? 4-jbbb ybj j! UJp 

illofc ( yd ^IJiJ! y ^wlP Ju^ yl>yAJ^ yJbJi /y yjLi>- 

4x-w*J iibfc j^S j^ >0 4j| y>yiJ jl j£* y» ji jAy j y^J 4 jc^vJ 



, os"" Uj oi u& o i — aJ y ^ — i**^*-*-* o i £l±*a*j Lj , ^r i 

^yil Aj2j ykll ^ip ^S^y Iyi" -J“y bll ^Jly*J ^y?Oy»jJl ^ wwvoJly 

Uj .liSkj jl*jl ^3 y^>UU <U^-JI Oj^yllj CjUJl y* 4jl>w» y» ^J! r lkJI l*> 

aJ> Ol Jli ij. cA-Jj Ijp y>T ^-*-**S y-^^-Jl-Jl ^UajJl OU-^ ^ jZ» Ol 

U UJ 01 .t$j 2 *v ^ip U^y^y c/ ContingentS^U- J^iyp ^Up JiSy^ oL~Jl 

u ^ip y& bii oi d-^>cj c jib jS' 0 y ^3 oi obk'Vij oir b^ lyu- Oj&j 

.Ajb ^jU- jO-l ^’L^ vW aOp y^ 

^.UOli .Syl>- CJ-^wJ JI Jo-1 yl S.U01 yl yUo- y[ jJLj 3 yUi Ju*/2j 1 Ul 
^Jt^ko aJp y& b ^Jp Ob" b| Oy^J U A(^y^j-J)) yo-^^o oJ-^b 

Oybjy cAjli y&J> 47b aJp ^yx>*j yjy^jil s-yOJli .jo-i jl yp bU JJLiwv*-® 

# « # e 

. bb>fc* jO- I £ ^Jb* ^ b" b b| 0 J I j^Tc* 4 j*p 
Jwbl7 jbb .A^JaJl ^3 Ajjj^J 5 $.LJl AjI 5J?r jj zjk\ £JJUj Ol v*^o-skl y 4 

b AA)yj7 tlgJ OJjJ- yJl JlJo-^ly 4 |*Jbjl y Ul y yjl A-otyOjl ^LjVl £-^<> 0 - 

b oir lij, toJJj -^j .ojjio 5 -Col c_otj oJJ^j c^juji **jLi ^_^p 

j# . s: 

t^Jej N AjI :a0p y& U ^^Ip Lib 0y>o ol l5 ^Jj Oil caJp jjb U L? lp 5jj J Oi!lj yA 
^JUil aJIo 0| dJ-ii ^ *0^0^' l 31 iU ^ x5r y c5-bi ol o N c 
^JeJl dJJk iiyLXo ^1 AOUybJl ^LO'Vl ^yo OL® dJ-Skl Jjy 

.SjJlo 0 j& Ol loj 

Ji J^i ?Ajli y^jil ((OjSil)) (Jijyj AJJb y-w2J 0^ Oy^il yP bUi 

SJ^Ij AoJj (_£y 01 ^o-sJl y>» .ApLoIj IjyU-J A^Pj U ijjfe jib 0yo 

IjlOot^ Oy^-I I (JyOO OI A>^<) ^ OI /*. (J ly^,^ ^ gip Iyj IS^" IjC y ^ y I 

y*I 0l Ajl^-v^ J5^ ^ b ^jJxXj 0l kyS^ y^i y-^ Jp 

Uj lyP (Jly-kJ A^y>-y cyLyjl OSUfc 0l Jiepl • J^" UaU-^ ySC>r y! cy^-<f 

. Juii wUj AJuiUJ U iJlAy cjlii yP OyS^Sl OlS" 

Jil U^ aJU-U ^Jjy^ ^SyU- ^LyJI Ov^ 0^ bU 

yj £ Ajij Ao-U ya .AjJjly L^J y^J ^ 1-^1 L* O^Ui * b-yjy 

'i A < 



j^A-JUlSC caJJLi^4 yj\ l^jl ^tJi AJui? U jl? ^jLJb tS-kj^ijl ^ Jjjj Lo^Lj 4jl 4 j^> cx]| 

ajjjJI SjaJI jl wb^jL) jA J\-^» i)LLg3 ‘(j^v (*-* aJajI j^ 4 Lgjl 

« ft 

0,-X^-lj 4 jLx^> ajI>^5"" S^aS jUU^ AJLiL?- (J* L*-^ A^^J^^-SJi ®p^J 
3jjL>“ ApiyU^i ^jJaii jl I-ASvAj .c/^Ui! jJ jJZ+j* ^IJsLJ L^jLv^j 

ji aSjU»“ S^S jl Jl* *c£ y*-\ iSj^ L$^ L5^ 

. jJJi jjJuOu j^jbjJ o[ ^iSjJj^ dJJi J^j cUL^ J&-y tSj^* & L ^ >- 

^yy^*~~^y^ aa*L>- yb Atkins j^l yy y J-* 4 y & *■?* 

^Lj^aJI ^JIaJI jl aJ^aI Jj>“^4 J> OjjlS oLs^L a^L*>^I \Sa 

'yA «AjJ»4 y& <S*J>^\ j| j^ok^jijl . Sj^a1 j a*1p l^S"" Jj ‘l>v ^ 


yj \ji Jl**p y^ Iaj j^iliAi y$ lIJJAJ ^^Jujl 

Igjg^l d)l j y^jiy cA^*“J -W 2 ^ 4 ^ 4j>e>»Ajl 4 j^v^>» A-i ^Ljj^aII 

j# 

.Ajlwtj k .d ,k . -a ^^-w**«*i»l I ^3 ^a]lI 


-'-P 


, 4 »,a*wsP A^t»w«j ^ | y^ ^ 1 i»*L* t j l ^f, ^ -4 1 a - A i 1 ^ ^ ^ (1^** „^~ ^ 

ls^ ®ji^ l£^ il>-Vl ^JJLJk Llw*p ^>li!l ydy, jb JUil Js^ Ja» 

{ # c e- p 

{ j^» ji i^>-J^ ^Ijj c^j^l a^L^VI Ajc^JaJI y jaj a^UJ Apj^d,i j^kxSi oLbj>- J^j 

I<W2J|y*Ji ^Uli ^J J^>“ Lw*-Lp \j£ y* (w^L»lj>xJ ji ( W-Lll 


y jiiJJ aJj! oijjJ - kxij>»j A^ailj UgjT _ aL>,< 3A,4 43jJC4 j^objjiJi jjjbx 
j^SCLc _ j^i _ .4jJji4j a]a^ j^4 oij-^i ^-4 JpU^ L^J*>V>- ^v» ^Jl <u^»LvNl 


oljjJij t4jL^tjsii ajjj-JI 4^^!? ^5CJ1 ^ja 31 U^wL>-^j a)j-A 4 


^ Jl^i iJj& ji C05.U5" Jil Jljj V Ljjl .aJ^plj JijJ U A^jaP oJ^-j^» 
# « 

j^Laxii jL-^4 ^3j .Ljajl (^jaJI ^L>-ijJl JkpUJi 0 /4 “ 5 Jj^*^ 

c ^ 

iS^ tc3jL>- Ar*“4-ol^iJl aU«- jil aJ-j^saJI oL>- jiaii y* JjJjtSi cA j ii 

f !? ^ ^ jt 

0 yj jl - U A^Jl _ \’Q*$a .Aoikki C^jNi Ajw^L^Ni jaJI £^>- >-jj 

>L5 i^l alsflj ^ilwlil iJj& ilLfe (4jjjJ-l ^ijj^ij! ^ jlJu4 yb ji 

c a)Ij-jaII f-Lj^i yj\yu j^ju-v 4 I^Llo Ja-j^- ^xli AAj jiaii ^jA j y K ^s]\ \Xa y* 4jL*JU 

yi\ jyijAJi y \j UL>t-^ij aJ^Lx* aJ*>^a^I ^_Ji]2l^j y ~i f -’j^j 

^4 ^Ux-wji aJU- ^ OL.^laJi ji v^.)gll .Aliu^ii 



ji^s - a^^jJI Aj^ikJt ^iXJlSw» 

# £ 

_ LjL cjjj _ ^jj oli ijl ( j^’l|_y***^t ja>ij lAfej .jjiljiJl «^Xa jJl 

* t ** _ 

ojj&j .An..,!^!! (jyljS £^^4- Ll^" -ts- j* ^ -tij jlj?-l ^ Js OjSvj 

^ ojjS'iil Throry of everything s-^ Jf ajJ^ l» ij£i ^ 

.JjNl J^Ll! 


^ AY 



«* 


.dJJi jj JJLx*j s-L^Ip ^?4jlSCjT $,^y* JT Aj^L aJ 

U ^ LJl 4 j jlajj cl)y&yj 1^*^! dib: - byij _ bjl^ULj b)l 

SaU- iSjU^T yfcljl cJjil y L3jy<ll Jjl^t isuiU jl super-string SSjliU 

y _ oL*jjt - ^Ljj AiL^I _ otayMj ca^L^'VI (£jJLlI ^^j>- ^c^jJ 

byi^ .^RJjIj .lillAj .UU oJj *X>- AjjjJi 0-L& . J50J wLj>“J ig,lg>e^a 

\£> aji j aj[^ ^ii . ULc yJl*JJ ^LioN o^jb>*» /y» 

jL?^i L^i ^^y) Barrow jjb Oy>- p-JUJI jy> /cs^ y^ 

^jJl ^ybyjsjl A^-g3 Cr*^. -^bj*> y • jy^o ^yi^bJl 

.j*jL» y Ajaiu/g 

^ ++&***> _ ^]L<>j>- , ^/l <A^>-L* Jj*£> Jl^wt-Ji 

ySsj l)U .3Jo j$ AjJ)^!i\ JjJ J^~j>vj c^-^Ljjil cjLwvjNl oLijaxC ^ISs^-Lj SJyL 4 Aj^ jaJl 

s. 

oliJl AP yA.\ AJylyJb tA^-lj Jjj- y* ^ylj j <i ^IJaj ilbjfc C)j^i JJi2 cdJJy»NI 

Jl^t i^yyJ (jyijS Io^wvUj |t-^ |*JUl dj, Jli .AJijgjdl 3ijjj^aJU 

c3j^» U J5^j coiLM Jb>x^ y yjLuxjjl tjjy*yii ^~Jbj$£}\ 

y 4 Jpjyplti Aj J& C~~a*ZUm\ LJj> tyjflAi J!L*J*yi oLlux* y» aJ1j>*^ N 

A_>-U- 'y OiJ tdl-L* ^Sj y^UJl y 4 jLil flJufe Ua 3^ U tiU .4jjJS)/i 4^Ju-^Ji OLJuw 4 

# w # f - c c f 

y 4 Jj Loy^- I'U yJ jt-L>Jl . Aj y>tx!b jl 4ji^- % yilj £.LJl*JI ji 0^ 

aLU yiixJi ^y2jL^L>-j C^U^jLjj ob^iaj Ajl^a JljJ AjcJsJI yjly5j C^y^lxXU-^ 1 L ^Uxlt 

.J2A5 ^Jjt*i\ ^»lA>tX*xl yP 

^y« pJl*Jl y Ajc«-L? Af^jc 4 jl>v«VL jb JiUxP^yJ ^cjjlj iSllfc 



Jj AitJLj ^1 JAw^L c.jA^-I JJl*Jl ^-jjJJ 

Jij j^L>^il A->UJjj» ^ AjjUil saj* ^^Lp a£ jl jlSs^L it .I^jIaj 

<JLaI ajL^^iAaJI ^a j*is- ^LJl j jA Jl j]aJt ^Sj AjjIaII dJjfc A-oIp 

jl jAj tdA>-j ^Jj2xjl oj^a^j- j^^° jl ■it^l Lylj^d L^lji) a^wv^ ^aJI aajI^o 


j\Lv4.l.(_£ .ybyAJl Jjb- yj^Jt^Jl Uj-fiJt oL. A~jy>*jl aJ^^^I ^ j^Svj 

£ _, f * £ 

_ jl ^cjaa j . j^>Jt oLAj ^1p^ a^j^L>cJj L^>-lx^L^t IjLv^^ ^-*a j jl (Milne) 

p ^ > p 

7 e_^j?IJ cL^ljui-^t a*1p aj*& jjj JjU ^LyAlJ ^\j A>-^4 5 _ 3^-v>~ v yt Aa jyU^Jl 

yA-Aj A-wwLlC Aj jb>*j jl ^^Ip ^ I^-*J .^Ul jLJl! j£\ \ji Lwa 

£,byjiU a^-wkv.*!Ij aj l ^ a 11 ^jk^)) *^ o I Lucasian Aj^j^^^fl l _*?*** ^ 


[&J U liU jA I LAaiJJ aJU-I dJjfc jl ^Ip Jub ^1 iib& Jl* ^-JxJ 

* «S 

Lg-fljLj U»j aSj li-l jljj'Vl ^lp ^l^-l Jl^-*]I jlS"" li| \a J y>- A^LuA-Jt ^Ap LjL>- 
caSjI>- oA >-ja Aj^] aj jl ^w?tjJl UajLI yl jl Aijpl A^y *>bi 

c J^^! t v, ■ ■' ^31 . L»wl t dA p ^ J p - y jj I I A** v^i 1 — AaJ , o Aj^J 

J 5 fi #* £ 

cL^Uj ((toy universes^y*^ OtjS"h) \jjAib yvjLj-jijl jl y> 

S- £ , 

, ^ I A11 AJ I ^ -, * > ’ C A^S"" L) ^Jk^J L«J A-*^vv»J ^ ^<J 1^ 

y>-l oAjAp aJa»I iibj&j caJ^I Aj jJjLt jyaAj! jj^JI (JIa«I 1aj>-!j ULlS AaJ 

v-JUaJ jV a>-Ij>sj jjSvicv IcU _ ^S jA^j LokS" _ a»o!^A j'yij {£I L»aJ 

ol 2>J>-Jj jl cA^^sJlj 3 jjU^ OlLv^t JA APtP Jj j?A5 y>li 

.jb»jU wVxjj jl^LjJ ^1 *j! Aj^IAj 2y>-y, jl c3^Aj>t-4 

OLj?UjJU .l^Jli aJI^aUj A^sjlj^Jl Aj^lyij'Vl ^1 x 1^ cAjliJl aISLlU Ul 

^b^-l j^b Ail jr 4 { jr 4 A^lpy»->t^ ^lp ^jJi jt 

C^ ] A^b ^ Ail coL^jaJI j»Ui} Jj>-b y>» oLj?Ujil olj Jaj 

^Jk-AtJo jl 5.^ll ^-^^j .^IjcJl jr 4 >tj AaL k^jAjls .AaLv^Ij^ ll ^ja 

\~oS~ .aaJa>c-4 a^aJaa^ AjU?,U>w 4 ^Jl ^AaaJ AaL^jAJI /y aAL>^ oAjAp oIp 

— Uy**P . ^JwoJk^l ^jA Aj;>Jl iSA^J Lb y£ ’ ^ j&'*) AjAji~t AOvAjj LsAjI Ol 

c aLa'VI jLj Ii[j .aA^A4 AjL^aJI jl yA 5 'jj jl oL^jaJI ^UaJ 



\j 1 * /S > Aj I j s ' i »Aj .»\^P L^Ij v _^ 1 a ^j>-CJ 1 j*Uaj j|^3 

AjjJj>- aJUL« ^03 .^ijajJi ilJJi v* L^>w? ^lp AJs^^Jl ^ 

J^sJ dj Jftj :^bj t ji]l 1 $Jp ^jIsjj ^t ^ 1*11 Stannardj^bl^ 

# C _, c c 

]a^ojJl tJjb lili Llsjt ^ 4 -^j^-j-^ jjSJt ^ 7 l ,_Jlw Jaib ^j-*-J j^so d)t s_~>bj 

/ju tj5 ^yA o t_L?“ I j AP wL?~ jj 0t o) IS"* t ^ llj c 0l^""" 0wLw»~ jJ I 

.^LjjjaJi 

^jSCc N ^Jl !1 JU-SCU ^oww^^Jl { j t aAx]\ _^jl jA aj\ jJLp! _ ^3wL^ll lj^3 

• jJ>c J3 . Ijj J L>tJ O IS"* Lo» ^ A 1} J ^ l^2J (_£ 1 ^^3 4^v^flj c) t *Aj ^ 4 A*AP 

t^JUbj . rOj-^-Jl ijJJi l$,j>- jjS'CU* ^jLj^iJl pJl*Jl OlijI>w^ 

<k>*~*J>r a,<?\\ L L /2 £ i \ j *^-<*J>- ( 1)1 Oj ^- 1 ^ tjjl i^Ui ,jp 

.(r)jjSOt ^ L^pjv? 

c c 

J^j jill Jl>-1 ^ JlOjP ajI^Jp l£ jk^ jj^ 2 ^ ^jt jjb Oj*- iS 

vir JjS\j < 1)1 jjP SJLiul JoJ^-S"* Aj^jiJ d)t ^J&> ^1 

^jJL> l)t “ 1 aJ^I*** jj 'V ...Li/ y*' Cj^" 

O*2J ^Jj£ (jl ^ £j }^"'<vO .'Ji ,a!?L^*j l}^-J 4 < '-A ; jA^“\ 

£ £ j£ £ 

^ 1 p 4f.^w»j 01 1 )^ Ji-bl aJL>j>-^ 

.(!)((<j*^V' 

4JjL>- ^tj ;U^ 5Jby Ji" Aj^J a3 ^jP <JU>*-Jti 4 ^)UIj 

C y, C S- 

IJuk jl jt-Lj caJp j^ Lo Sjj^JaJU Oj^J c)t <—i^JUJt d)t jJj 

Ot OLot O^C**Vlj 4^AjaAt *_^Ly-I ^ip j^OilA cl^>tJt 

cU jaa J^tp 40 jAJ L>jt^ liLjSi J-^J >^tjj J^ LJ^IaP Uljaj 

^L*l o'jjai^o Torrance ^UjJ L-i j ^JLiJl Ul ^p U 

-brj^» cPerpetum mobile a5"^ ^jJ)) y& OjSCjl jL ^Uip^I $.1^ 

*** # 

^Jk>- 1 ^ ljjj>t-v*v» viJllt-bj 4 AjIJj ^Ijj 4Li5" cl^jli j^~JL> cAjIJj ^Jli c4jtj 

OjSsJI iSj&yr ijLk ^^J)) jA>oj .((L^> Jla N 4 L^J ^ AJtjj^ 

^UL .%e aJp yt LS Jj>j j' 'ill j' 4 jbUs^t Jp J^-jj jt till 



j^J jj^JI jl y* *aS"L jl LI JJLx*j bS" jj L-<*Ail LU 

O— J ^ ^1 _ LjS" jyljS 01 /^>bLl y* J^i .(o)((Jaii aJp- jj& US" j^sj jl 
?JUL*J $.jJuj S)l bjgjl L^ilS^U .^xil &a$ 4j£L<Jk\ <jLjjLil _ UajaJ^ oJj 

<Jpb^»«ig*JJ ^iUbj iU>-b^*3 7 T^-vW jJl jgA$ ^^“^1 Oj^S\ yjt Ujl U 

Jlj-^ ^1 wUJ jl .iil^J JjLJI jj£3l jSJ, OjSL^ IJigi . aJ Uujj jl a-pIjJI 
jl ^Ijl IS| Nl cMS" jc— jI^U l ,aJLL>- jL>- lS^ ‘bUl c£L jlS" ISj U ;^bLL 

£tJjlj/ Aj US" ^ Ll^P^I fiwU £-L"jl& yA~^ ^jjl Ll! .A>*l Aji>jj jl jji 

A^lj lJj>-y* ob J& JU& ^wLp jl <.Ubi oJaU j liLfc j^Sb> Jli)) \j y*j^ 

Jju SjJL*^ ^jj .s ^>-4 LIS a!^ oIj jjgj ^Heterotic aLLLI aj J&j 

AjcU? ^jP J^-UvJJ jlj AjcJaJl { yy \ji (_£ J>dj (jl ^yJl Aj ^JUI OUl>3l 

.(!)((U! I 

^uSsJ ,<w3 ^pI *V bli cU5-*-U , '^l ^1 ^xiNl IL^J ^ajigj^ ^JU ijUfc Ajl jjSsj <aS 

4 ^jSsJs (jl/ ^1 Aaa^A? 7 -^Lj jlSba'Vb .Ajb-U^J lS^Aig| ^JlJ.3 A>-^J ^ AjI lL jpl 

ss ** ** « C C ^ « 

LIS ULJl ^S"Vl bpj^jil ^bjLil jLjS L - jN a-J ^■*1 3*3 

f. * 

jJlo f,lUj JlLU cLa^JI IUa (ta ^ > “ .b^-^Aj ^Ll A^Jgjb (^^Ij cb^Uj 

OI ^SlL. I Aj^ bU I u I I^P iJ U& II ^Ju^La) I L1^ U.^3 . (J Lb I y& Uygp 

^ jl a>- jjJ ijj>- aJxm^j ^Jl^Jl oU^J o^J^I wipIjiJlj ^^ 1 ^ ^bsl S^IpI UaJj£ 
,L>Lo I j^^j jl ^.bjUbl 3Jj>-jbl AUb^jjl jjyljAJl jl ^y+>*Sj ji a^JI 

A^vS^ljv* c((w\j ^ 0^)) aJU*v* A_JkN$UiT ^bxJL) AjJjj^ \ Ab^bw*A^ ^ 0^1 ^g *P ^ 

jj^Jl jl V IU^3 c O^Xj^. bjUil jjyljLl CULS" jJ • LLfL j^S vj U Ulp 

p-S^j Ajbj-USI jj^J jl :,yWl J^LI ^3 LLo .wU^s ^bjUii 

JjjL Aj ^jjj (^JJl yyyJtjS LJj aLL AP. L ^ LJj lb? 

IgA? Ail cLLg ljU>- \Sa j^S sj jUj 4 ^jLI ^Ju^aJI AiJusli jJj 4 ^juS"jLj 

JL>“ AJLfcljJl oljj-s^jl ^3 ^ .AjSsjf ^^>-1 OljLb- LL^J V aL*vL yy Jj^\j 

Jj caj^IjL^I t^bjUJl jyl^3 LjiL-Jl L^Jl ((LJo Jgj^io 

— l^-jbl cl^7 A>" — AjLj^P bU^l iliU^ jl (_JIS »XaJ . i ^b U y£* 3wL<^J A^^j^AJl 

4 j^bit IUa Lb Jal lyy+^j L|)) jrSlj3 2 ]L& j jSsj jl AjlSC«l jj^ 


^ An 



^ » f 

oljL oJL > - .AjP s^—>tJ 0«X&^ t4>-jL>- ^**0^ 

jA-/? C.-«>cj ^0>o Lc 4Ja «*~j 0juNj jl <.40 Jj 4jJ lill 

^.O I 4«tL^P 3 • ® ^^ 1 J^>xJ LhJ O^O-P f' y**&yA \jw«J ,A^P , ((1 

JS- J‘y l*jl Vl 4 jL$.} dJufe 01 £*3 tLOcOl OljjjlSOl l"j IjI^Lj^jI 

I J-& ^)) iJajU> ^cl^oj .O^SsJl ^ L^^“l Oljij oUj^3l 
IlL>p J*>L>- /y» j~£ O^o 0* jJL» t OJJj _L?^o* oli oJj Jp oL>JSJLj& O^^o 0l 

• «V^ L5^ 

# £ . tf 

.0^»J*>\i! tL^LO 4^J^SJ| ^JL*Jl 4^. r ,Uj jJjO ^Jt>jil ^ (_gyi ~I AjLo 

U 01 c£*^ UAI 1*^-* 01 < ^^ z i ^ j ^ 01 J^jO JJxlU 

pJUJli LUp Ip y (O^ 5 0?^) ol j-ft oA^-S""' 4 j^ jaj Aj ^LaJI 

.^jJJl 0j^ I 4 JU^ 4 ^ L^j ^ ^0^ l/ 4 oiJ^>o ^51 ^Jl 

l/>* Ulfc OjSsj Jij 

# # ^ £ 

.S.liOj'Vl jL~* Ji L >-jiyJ y£- jJjJ Ol 





o\£ 4j|j caOp j& LiT Oj^j Ol aJp ij^s. jO ^bj^Ol j^SCjl 01 j-Lj 
c^JlS! j& cl*-* ^ tj5b>- 0^5\JI Ol J^baJl .<uip j£> l* ^p ^1 p O^sj Ol 

j*^JLi jl y jX>U 0j5c-w- _ IJ-JJ <i^>- y* - jlj->- 0jx> Aj'V . ^><Ol ^-Ul! ^iljJl ^JJL 

ot^O Oj-bj .I^jI 4ji>-' h >lj Ol dji ^O^b^l ^bux-^^l ^IJj>w^Ij jj^Jl 

jlj^t ^ £^ujl 0|)) :J y^i Barbourj^jl Obi cJj^LiJU .^Ip OLa OlfT li Jl 

.((^i^x^ ^p ^Uslj ^p ^1 p b^L>tj b* b*«& ^-^jsii ol^lj 

£ £ 

,^>tAl i ^ pIjj 0^ j_^j4 

Lp? jlT ^1 4*^-^bsJ I 4-b w ^0 I j-JO I y& t^Lxllj . bgJl jAJ yd\ £.bj*0l 

<iJI)) Ob ^jjl^SOl oJo^v 4 j>j bj| tOJbJlj .aJLp b* jjr ^Ip Oj^vj Ol 

O^Sol 01 iJLJb- iibjfe I^jpIj .^001 ^ ^L-l ^U^l ^jp 0L& ^1 c(C>yJI 

^IjJ], Objk cAb«bO O^SsJl y£* Uxj^Jij O^vJ *A3 bo^>» tL-Oliail <bb^j y 

aJsxJI 0*b& ^jP ^JuS^jlfc ^P JjLSj .4j jiaJl OJ-bo j^aSI Jp ci^ Ol pJbcU <U—Ob 

jbJl ^cjSJLj ci^Jl Ui ?X>^>-jjl ^PJj ^xll J5** 0j^Jl 1^0.)) ® 

^ bb^J J^>oj cO^XiUil ^ 

# ^ c e 

^^x-vsll lpI^)) ijyl_j*^l j*** b/ 4 Ow»l>- Ip y Ob-ft Ol <-XjupI 

c * * f- s- 

A<»xpI li Ub bb?^P C~*wlS «X&J 2 4^Jij0l y£ L.^jMj aQ>.J^ il {(^lpVl 

^ysjtj ^Ip ^*s^x^ I l — - ^ 11 Iw^j O^^il a^-v^j j y}^ (^/\j I^jsJI oi-bj 

l^iL-Jl ^ pPj3l Jp ^xllj ;4 jIjjJI ^ JjjU b^bl y Ol bbL* Oi wlO .Jaib <it»l 

0JJ05^j c !gj» $,\jjJi}\ (jylj^ y* b^Ljuu-l N L^jI Vl co»l^Jl ^bj^iJl yj lj5 
« * 
ijlj l»iaJ ^9 j! tSjj«4»ji j*Jaj sij^-jil if-j^dl OUUili*yij (jOljjLl! ij^Jlj 


^ AA 



I " fi> c r c 

^lp Ljul (. Igiig pLj*iJl V^nJlji ^lp ^ wLiJ^j ^l!l jJJj jl i ^jaij l 
oJ J& (^jjl t^oLqjJ CoJjAP *Jp*VL>- ^44 .4^JJtLl 4-^Jflj^J 

OjL^pI >eJ jJJJJj 4^V? *j*^\ ^ <—>«>*L*ixJl ^jA ^yZ-*-} ^lp A^jg;^! 

A*S^1? OL>w^ jJ-tlC OUUi^'yi oJjfcj L(_£,^L>.»Jk1 aJL*]| ^yj 1 jA Jl ©wLg_S . Ifi^wa ^Jj>e^ jJ> 

. AjpI*J| 4-jbj.jaJl yjljjjJl ^Jp A-aUb AiiJj^J^J 

i* ^p ^^Jp j^^s 01 jl^*" pJl*Jl jl cj^> jl^M ^.^Jl ^*Jl 

lL^>- ^ 3 yu jj *lb j^»l l-Lkj .jJlsj- j»Ja^ <u5\J Jj 4A*1p 

jl /^il ^ jlS"")) <w?L>- Jl^l ^Jlp ^ J^o ^y 55 oLjjg*Jl 

^Ljj'Vl OjIS^ ^ls ,(^£j*J *-I Jfl-j^-1 ^S ^IjsL) iJLjb C-~w*- 4 4jlll^a 0 

L^-Jy jlSsJ 4 ( j^l>- oli c^*J aL^Uj AJya j i^s-AS> aoIIjJup 

C ** tf £ . # 

C^-i^C /^4 j| ;Aj^a lj2j| l5 ^ *Jl*Jl jlj^- olw jl AJLJb^ /j>J .U^Lp Jljj U 

.wLS^Ij J^s ^y-*- 4 L^J 

toj’yJl Aa^jgj JL\ j%Jl*U A**aJL j5L>- jA lx JjJbcT <_£^>-1 Aw; iiUa 

c . 

dJ^i cU 5»^i^ y»l 4^wliii AjlyJl oAa Csiiii 3j .jjSsJl ^Ip AJikdl 
l) 1^ 4^»vJi iJv^ j m~JL> jlT L*-^*^* LixsP J &I ^wwjl 

l$^ ^4j*}UUJ!j 4 JjU- li ^»jJI ljj& j|)> .aJp ^iS" 

4 lg.fi 9 USv-^ j jSvU C^l^Jl < Cwwya> 6 ^ jj^Ol 1^9 • < i‘ 

^ jlyA^^lj jjI>- ^.fii li <u»l>Jt aJ^I jjl jl .luip Lj’jj-j® Iy 4 ! ^ 

0-<w»j ^l!l Aj^J iJlJ Ajj^xJl a!>-IJ jjl ^yyJaJl ^JUJI ^-s^>l jjSsJl 

.(\ jJUJI as j*j* ^ oLIa^ ^Xsj ^Japl 

LkS^ j^S jl I jrr^ j^SsJl jl y& aJ| i^JJI ^Lu^Vl 

jl L<JPiisJL^vIj (_^ jJl .Axjl>- ^P ^J p jl Ol^^^lj jlT 1^1 4 

^^»j»^il aI^C-uvJ^ AaJ^ 

jJl! . IjL^I A^-l J&\ (^jJl j y~J£. il ^S A^..^ aJjL>t^> ^ya ( j^JL>sj| ^/jl ^P-^ 

4j^>-^ J*^ 5,1 jr 4 jjSsJl ^s jl^^yij jl J^U~ 

4^1^11 J^aiJl ^S i Uxs .A^Lia V iLJ-^ ^s jjjljp IaSsAj 



Jv^t O^^tt Ot ^Jp 4^JjL*J^ A^oL"1^-I oLa olili aJUM AjJ ij 

^ A^lw» V aLJ^ Ot j£> jl Ut-C Uai-I /J\J .4 jJ dl $jj U.J 

£ £ 

J^ P 0 ^wO Arl^VvLvvj l ^ J »L) ^ ^ ^|>S^ ^ L«w*> 1 ^lp C jA I 

^a o^wL^I iLL^JI olb till ;^vJI ^ OLoNl Jtjj b» . aJ jjl ^-1 ^Jj| ^jjJ? 

c p 

ap*>Lj SjaiJI oJ js> Leibnizj^J J"i oiJ ?SJLJL- ^1 *x>-j 7 till jt co^^jll SJ^Jt 

z^p ^**w* ^JS"" c ^ ,i- *^tl ^y* a^aLi* N ap y&s>z^* J*L) ON bj^po ^J*L>- /j - 4 

I \y*\ jJJu o j ^ Oi ^aIxSvJI j y***'aA 0^ Jjjl jU JliJLj . jjLJl 

.^li^Jl obj Oti** (j* ^ Jjb-Lt J jjr* LjJ Jtjj ^ 

j**~ sAj c Jl£jl ^*-j-w*Jl tj^-4 £ Jt ^^1 tit c J jwLu b*Lo 

J OJJi Jt 01 iSy* jL>- Lo L Ojs! J LjJjp c 4 *JaJU ^j*>laP 

a a fi e. c 

IJb>~ Lob J 1 j 0 ^ - bjtj bo c^*-p 1 * <J ^ JbjL-^ JbJI (^Jj 1 >* J ^jl>- L 
djili 0 JO *A 3 ^itt A^jJt ^jJt jr^jj bo 3 . AjiJJ 1 j fvvJL) 4 jti J>-L iSH Ot N 
?cjwj OfJbb A^obLt 5 jj-^JI ^.-Xlo ^>*Ot ol^^f a»v-*aN 1 ^bjr* ol^ ,xj ot 

? c # 

,AI*J& ry* Ljjl y>-\^ JjL* cA jc^jaiJ aSjIjP JjLojj ^j^^t aIlL ^3 I )^ 

. \s A3 ^j^Jt jL>^jMl ^3 0^^^ ot ^ L»^3 

^3 jUl ^^tt C^lS^i ^i^t A^j V Jvt^ o^Sv 3 /^P C^>t-j tjjt cdJJl /j 4 

OjjLit 0w^_3 .^>\x3 ^^>-^jt ^jt ]gjj& j^Loll OJJljJ C^JuS"" jLa (Jli UT C<J^V^L*lt 

^ ^i)t ^Lj-OJt Oyt ^3 ^^p _ U ii jhj - aJj^wj L^j ca^IJj! 

.OL^jit _ Ol^lt y^\sSj \^_Jl£*J _ y>~ 1 f.L.01 /^-V 5 

0 J^lt 1 yy^Jij C^J^3 (j^tt APwLlt ^iJt Ot 0 yJ J^UcJ Ot -*^)= 3 -ll 

£ # # . £ , 
c i J^i^t 5jt "^Iap aJUI OlS*" tiU ?tj^> Lj>-j 0jilt /^» f- ^t ^j^-t .aJJI 

I La Jt a_>-U-Ij ^jJc>Jll Ji ^ 0^^ . L y2s>xJiS' aJl^2j Ot aLL^j 
** £ £ 

.JJUJI ^>» 'Vjj aaJL>- jl cAjti aISI j^o Ot JOaL ^ 

. s- 

d^j*-LflJt OlLc ^xil yS ^t Ci’^Lt^ J yA^^\ iA 3 ^ 4^1 Aj3.*Ji^- ^^A 3 

Ji ((JM>-Nt ^JLi!)) Ot Leslie Jj^ o^>- ^3j^JLiJt J^U- JLi .i^lSvJl A3*>yLt 
yA ON j^» O^^t cc^’y>-l oLLSN .Oj^v^it Jt 5Jo oLaj <;JoL1j j*jL 

ajN j>» 0j3l Ob t^lA^pl aLIj ObcNt)) J_J .OLLS*' Oj£j Ot aJ-I 



p p c 

jl twJJa.,*)) cA-j^p 3^SjsJI J-V ^)((Jj>*jj jl 

ib ^JlSUl. ^Jl ^b . jbU jp- fb/" jJ^ 

^ ((jUI ^cij)) d>A>*x> Jj .'iy** Jo Ujjp LJju 

<^li .^1*5 t« ^1 p t« ^.b^ydll jyl^i jAJij 

cpU V r^v^j j£ ? L ^*ll IAj* ^ ((jUI ddj)) jl Entites otL£l!l 

# «! i< > S 

^*Pj Uli tadd j^>u jl ^ydu$ cA^Ud ^ jlS"" ^ij .dJJi ^Jal^o L_ijyc« 

. aJL>j>- jl 3J*>UI A3*}t>“ SjS jjP ^ ^ajav* ^Ja3 Uj iJL& ( j^J .^_jj^4 

jjSsJ JS Aj I ^ijj r-j^Aj .diJjj ^tJLlS AJi]fl^« 3jjA j 1 ^>rj> N AjIS Cijjl ^5j 

^Lp I - t 4 Ait^J oj _ OjSsj Ji jjM jl ; JSI 1 ^Ja&*a V ojj^j 2 ^ ^Lma>-J ijtjfc 

C p 

.dJJi Ju*a> jl ~L^-I ^ jN cj £ jjl>- 

r* jl J jj^ <-lj>-jJ ^ jjl 3^jidU ^JjCU*v« $.^il ^Ssj jU 

j» # " c 

Uia^» 3^3 $, ^ii ^ jlT $.1j~*) aISI t_^~JI jj*j 4*j^U.I J^l 

^ •fi jz & c 

<ulp ^U^'Vl c5*^ JjVl Jlj^^Jl cjJjjlp jt-1 L* U^jL* jl tLS^>.| 

/r 4 3 jjU- oL^ jr^j) f-^jy^l jyIj3 /jp JjJ^-^ ^Ul jl Jj^Jl {J^ ’j^ 

J^TJ ^jA Idlp jl dJl ^ A ^I IJL^J j^^J ^^JlxJl <wJLowwo 

AJL^jT jJIjP '^■i^^ Cj* (^1 .^b«Aj ^Jl^P dJp 

# # . . —■ { { 

^*sj .LJ^Up l^Jl jjSLwwv aJI ?aJVI Ijjfc A^j'Vl ^jA ^\y c^l dAi-^l ,iS I 

ir^- (»J '% -»j^' (y bJl (^rij -y^ LS*i </ Lr*' 

oJJSi /^4 Jj>sj ^JJI U .L 4 j^sl^» 4jjJi jU cSjAiJl l5 AT* 

(jJUl L«j cSjwLaJI ^3 jj^aJI Ijjs> LiJ cJ 1 ^ ,,, " ^Juy jl ?3 jJla]I 

C i* ., £ 

.A-l^ftj jl aJ l>- yt^j^A ^jj| L«j (.Alii C-jlS" lit 4 j& 1 AiJU .Jj^lll 

t t & c 

Jl*>o jl aJJU .^jiadl ^jyai £-j?t>- y> I 3jJui!l L^Jl ^J3>- jl 

(.y^A^ aAJI jj^s jl caJjI-^ {}i .(Jl^il Jp 3ylj> ^^Al 

(^1 ;aj^* il ^S j j&j jl tj2jl i^^ij ? < j^a5Ijj AjI ^1 SjAaJI U j j 
aJI (y I 4 ^j&i fi + A A^^s^tl ^^>lwL<Jl Lj^jIp o'y 

. ^jyi^ jL^-ij 


\ 


V 



A * A j J_4 


Ij^ 5" t$Jl Ol oLj'V aJjL>t^» JULL* .jjl^Jl (Jljj-I jxaJ jjb 

U)l ^jlwL^-1 IAA /jA ^ lXXXw*< 1 A-flJ 4^A]gX* Uv I ^lp £.Uj C^^s>~^a 

jl _ J^Lioj _ ^*XL> OlS*" ii>jxlt ^15*" cOjJjaJl cLj*>UiP 

Si j*j> J^IS"" <Jl jli>-! IS| dJJi ^ ,4jlSoT jJI jp jlxStj 

# . { # 
jLjM Ia^J j ^Jcj c^lU-Lwwj . lA^^UtP 'y ojSw<^ 0jLi>-l jli ^JSI ILIp 

?iiUj* Ji (J,\ c^yJl 

^Lsl ^jJ lgA^aj ^ y jtJ 4 -lS\ 4? ^Jljp Uj^ s*" (jl o^5\i l)| 

(Pangloss jjxS" jJl J* ^^xxll) jxaJ Jii 

JjaiNl jA Uufc jlS" li| jjxS**^ col)) o^SviJi eJu ^^ip LLxp U yy& 

Oilp — 3^ J~ I lA^_9 • y > ' S ^ I j%Jl^^jl 4-Jp \i) I^Uk9 4 4X^^qAI ^Jl^xJl ^JS*" 

j^Ssj ^Vjisl . 4^9 oUlxilj ^3^3 ^ lilp JcOxXj U)l .^JtJl 4lSsJX^ ^1p _ 

?J-iil LUp jJJS 

blip ^i ( ^x*^ Jljj U» cUjL>- SJ'^UpVI UL^saSI US *"y l* ISU 

j*Jl*Jl ^9 ^JjpjO^il AJL*J|j JjLgJl ^X*JU j»J^2J £jiU ,4X$\J? ^JljP (jv ^y* Ju.^9^1 

* ? & g. & g. 

. IxKfj I y*-~* U j£* ^5^"'" ((U^jL^ 4 y& 4j>-jUp)) ajc^J^JI jlS ^j j^j UL^-U .^jUj^I 

^jxxJI ;Ia^» ^9 4^>UL| oU^ Ja^xL jl Dyson Oj-^ob ^^9 -ViJ 

^ Lx^ 9 .olS^Nl jjji Uof J k ^' ^^3 4wJ aJI J^jj-wtjlj 4*.;Uil jjylji 

« c * * 

4^*JJlj .ijUjjjiJl 4^i^l ^9 j r yo jS I cft^P^U)) ((Ju^aS^fl)) 4^JIS" 

S* j5 

.U iL ;L^Uj ILSi IJjfc 

^1^x9U cjj4jU jUjj>-j cSmolin y)y^ oLv?U^Jl jlJUj^l 



ipyJl® jAjC^UJl ^3 L^LO l-L^ iSLA j\ y? \ y3^ I .dJ^ jUrl A^iL$\J 
y*P t£yXj Ajy*' ^ £-AA <j\ yjc ^J«g-3 .(_£Aj>-jjJl 

£ c c „ 

£-0?l>- ^yxJ! jl jt-lL*Jl C)\ jixJ 7 ^-J • L& Jj Jj£ pjj J y Ui! y* 

1 — Ci v' / *l ^ AjI j'*- A J^?i ^ j>k L)i y° ^ 'j^ ^L*3 ‘J^y® l£' j"*^JgJl 4j>-jjJl ^Jl 

.U-c-v^lj L^ljj y*>» ojliaP^ OlSv^Vlj ySvj ^ L® 


*}V*3 Lo*^Ji Ijjfc y L *-£?>*-> y jyjLj yJy>-^ J^”" J-ilS 

'.Ojj^ZJ y^Lc ^Uij la^ol y yk Lo^ ((^yXlil)) jliyj Lg^J| . A*-vj?ly/® AjLyLiJ 
y>~*OJ jiylaJl <Jj JJ^* JA* J? j}zj>- aSwAj aL^La Jj?Iaj APyoJ>t^ 

oIp yi? v® Aj lAJ jl JsyUiMj JsUJl ^Ip yJj .Graph Uj& jywj?ly]l 

jl>v*\b yjl CJy^-l Ajj>-ljJi aJ^2j \yjl y® Ip y ^JJlC Jfijb L^jcyLyj>- ^3 4yLJL>- 

, 3«A^*^® C A i lg .. vO AihA yJ . 1 <.w. » s £ ^glp L»4»S^ 

^ j' y£jj y® .aIsjI yll JsyiaiM (Jlpoj. 1^3 yjl aJL) Jh^\ ^lp i^Ji3yj clAijj 

' k 4 l^-J| ^laJJ L® JXP L® y y ji ^3 Ipyj yS"**^l I _ L®LC $Jk>xj* y*£ _ (^5^ ^ 
_^LaJ^ siJJj aIS*" ijjJi Jsj^ AyJJij .^J^LaJi^ ^1 4jaJb^4 

c £ 

jU c^UjNi ^ ^ j>y^ ^y* ( j^y -r\j£^> U ?-L^aiMj 

aL?“^ ll oJwA JjLx3 .^Jl^LxJI oli^^lp L^ai? J^3 j Jj oijjji ^j\J AiLvwJkl ^JfcLl® 
jJ l^j ^LiJl Oj^IslAI s.LJ^V) ^jj yyJ LgJ^sJ ;ULc aJjI SjSiiJl ^LS 

^VytjiJl A^i? Jjhl! ^JfeU-ww« ^3 


1-^3 Lll^p cl)^SsJ jJ AaJji^x^a c3 C(Jj1jLA j^Uj j>-\ O^i^Vlj 

£ i* . £ 

3Jc> ^ Oyly jl - liLLv - Cj jZ i aiJ . AJ^oC ^Jljp Ju^Vl 

c 

01 jj^ 0^>- ^jO*-Ail! olJL 4 ^ 2 ^Ip 4 JL J^j 4Jjix® ((aJL^j)) aJ 

^jp $.L>ix]l a3^*j U ^Al«-<k3 . 3IpJ j^jr Ji Li^SC 4^?UL| jjjtjiJl 

Shannon O^LA ^ji5" aj ^U jJIj ^A»p ^y* coUjLAl Jijj _ O^ll _ olyLJJI 
y>y£yl\ Ll£" ^-s4?l OUyUil Aj^J fiJ yP AjI^S"j C^3j 

A^jLS^ yp yl*J Lj| .A-jiyJ^» ^Juy^ly oLi 4 JL- 4 J C-Jbs OyLA L^jj-lp ^xll 

JJjL) ^yJj-Alil jV CAyc^? aIIXx^ CyjjL& JiP- ^ip ^ioyXail <JjjJ^- 

aJL*» jJi (Ji y^ aJ-N-Jo.^ ^lp ^jixlj jl OAxpUs^Ij ySsJ .OL®jA^Al Aj>“jJ 5 y® 


n a k r 



©j5CaJI £yy jjb OlilSCil qj Ojj IwUii yt> |JL£3 . ji) 

c 

b*Li S-tdlj .Ax^ddl £** jlj>- J* |*-l*Ji t^dlkil AjI^J yS . A*^Jdl yj\y> J^odcJ 
0j£ V L^dp ^y^2S>zj ^Jl Ob»j-diU . A«^St _ U ^IjO* - Ljl® tC_4jL>xdlj 

* c £ 

^*->j>tdl Ijddd ^o-^o d j£> ^jXo^-JUxjl ^djd . ‘LC*>j*Z+*a ^Jj j)*Vl LgdL>- ^3 

^jLw>» ^3 i . . .J A^ddl 0| c c—>> AS"" I dd" .o*Aji-Xp ^J^d^p ^-^dJI 

^Jl^s«w*»o 0^^^-* »X3 ((4-o^SvJi 0^4L**^d 1 ©*Xi&)) Ol ^d^^3^-3 . ©^Jj C ^c-ygt^ 

Ida iijjJ ^T)) :0jjld Aj^j p-dd ^ tjd^l oUji*>» JJL* J^l ^ ^d- 

AJL © jJLCL** aJOv ^Jl 0 jl *^_^->gJ C^i^Lvipl ^Jk^»JfcO (Jlp Ajdb taXP ^Ji 

Ji£oNt did Jc?dj ^3 ((AJ^lSd) Igjl jJlJ Ajc^JaJU cijjjp Ajy»j AjL^Uj . ..A-s^L>- 
^ ^Jud^Jlj aJL-J i ©yLd dd y jJ>s jl L^bi ^d> Jii Idaj .(^ Y)((5 jUJU d^Llt 

.0 ^JsLwJkl jdil 

jdl l-gsdL vmj J^d^j AxdaJl <jdl y^ ^dbjdLdJb ^ Jjbadl 

cO^I ^>-)) ^Jli UJjlp ^ddd j^~jl JJL) .Od^Vl ^^J-pt ^3 Lgj jygJd**o 

^SUI a^LjJ l Jjbdl a^cJJI 01 :>bkp^l Id bJ^ 

J^bP ^JUJl ^Jl^jj 0t ^1» .djj b JkSo J2>^ J*\ Idftj V)((LftjJ-S^ 

A*d^ jt 9\y ^y laJ^wJI oLdb J\ yJ& y ^jSsJ)) jjb ((OL-db^jt 

yyy .(^ l)((^>«^t y*^ ^b^3 ;A3yc« jNl tcpp aJ^ju 4^1 ^ ot^-w- 

^dbjit A^3 il)l tAJ^Jb ^IjxJl 0^ y* Jdaj'Vl y Cf^ 

“ e. w # ~ 

i^LoJ .db^ wLflIpl »Xa3 Jlv^jiJI I jjt 'si a ^3^ YaI?Lw«aJ 

^1p ld^ t^JUt ^l*o d^ 1 ' r 5 ^' ^ 

|»J CjLj-iJl j! ( ^ial^J .^JjJl JU>j! ^lp ^\y^> Jp\j&\ 

£ w # 

Ijddo 01 Oj^Jijdl aL^UJ! ©d^j .aj Jd ^d!l (3^iJl U (£jA ^AdS L^4 Jjb>xJ 

C * . P C 

,oLA~l ^JdJ 01 ^sdpwvj CJu U lit . Ld’bj _ Ij^I^cJ ^>vj A-p^ijX A^pUja-v^l UljTl 
^JdsPv dA^ldt ^ , ii?^ 4 ^uiu-l jJL) .AJLdkl fid* a^*»Ij^ ^3 3 $jy^~ cdd Jdi 

. S c 

Ajid" odyij^i y oi^dd _ o^U-t y - oij cdobjdJi d^ijdit 

^jd^jil Ida ^jdJJ ,A3jd (JJS\ J3d0l y ^Lp cSLJ-I $.jdJ ^da>td 

S' s' ** #c c 

.Ojdot d?jj-^»j dyl^^ b^^>-j b^jjj ajN t-^* y*~* gA 

•iir 4 ^' J^ 2 ^' '4 a ^1 2joL*j 



yy&yi* "&£*y 0 ^>y>~ «j l Ob ^Jljgil 0], 

fOjjl j J^ s c4jv^L>- L^-j Jj^Nj oJjJ*P (JlSsJwi Jjj>- 

dJj^P 4^2 ^Lp *1/0 iiLft Jljj L» ,l$J 0^0 ^ OS a^p\j ^I ^1 jiU 

Ljl . 4*v^liM d-Lk Cj^ Ojb-l ^,^.3 V1 Jji-I 1^*3.} jlSv^'VL 

.^Jjc V Jflii 



» JJ JUseJt 


JjU SiL^i yj\ jiil Uj ^SsJ tOL^Li^1 cJjLj t j^i ^j+>- 

<J y*p ji! JSjjJJ. 2 Jb*4j ji - l^UsJ ^Ipj - ^L-USl Aij Sj ,SJL«jLl l^Uw.3 

(_£Jji ^S-Lj^jJi Jij CAaJLU ^ 


I OljLl>-^t 0 ^SsJ .oA-v>- Aj ^LaJ A*.^Ljj aSIjL (_Jljflj LgjV 

£ £ C t S' 

,aj ^>*jl y ls^ ^iSi A^i-^^i £_£^Lil sJJ* ji -Vsf ; j L^-^l jsju y aa-s^> 

„ fi *" 

yf jLx>-l j^a$ .Sj^JiJl Sj^>*J 1 j*J li^ Jjtflj jl jjiit lil*i 

£ ^ 

caj^ iiJl 4 j^>&jl jii 7 j^J lil Jaaj jl oL-vP lit* ; JlS cA^IaSI A^^Jl Aj ^LstjJJ 

f f # . 

A^ib caL <j\Jaj| JjJj jJJi)) *>IjU y\J^i\ jJJJj UxPjJ^ jt -1 AjI 

£-si jN JU 4 -I o^lS (^JJI t^JiSl ^bjill Dirac iiijjOjj . «Aj^>tjJ 


jJJi col ^Jl aJ^IaU oJu2i cC->Lj?ljjJl cLwp- ( v^» S3 lil j&\ Oj^iSsJ^J SJ^Ia* 

z «■ ~ 

Ail)) Jli Ujcp y Lil! oJu* ,^jxp Ji toLiii 8illl :>^>-^> ^>-Ul 

m ((Ajy>ts\i A^^L^s 1&.-1>*j jl y aJV^Ia* y 'VUkJ^- £^il ;_£jJ jji 


LgJ^J cOl~jL>^Jt jji^xj V ^ aIaJ J^w U^jL» C^vJ Ai?L^Jl SiU^li 

jLj dJii ^ L^Lj caJIp Aj>~j^ iJli If l .^jie-Uixii ^jJ jL^i^Nl yi)s 

C ^ tf . 51 

jl ((jLiJ>tJJ LyrfLJL*)) JaJ Jjs^I ^^>cJ jtJ .aJLoJ^I A^JiJi 

c S 5 sss tf 

j^ J^aj jl '^a® j J^ .AjLi^/l jj^ 4^i <u 

c c ^ f ^ ^ 2 

. jJUi N Lcj j >-1 $-Ljl 'VUj>- j&\ Lj j&y*r ^ Ajjj^ljj 'VlSsil 

jjSol jj\ilji jiy ji iiUwU .^-IaJI ^ *x*>- jL^r-i ji iJ^r c-^jaSI y*j 
Jl^aj ^jA\ a-a-jJ^JIj a^j^aJI J^*Ij^I ^Ijji Ji"" ilLj* c jJ-J' jjj ?'jJLJl aL^j>- 

P . £ 

U ^ 3 ^ . *\ -, ^/ >- jA li, i *. < 1 c-1. W ■ 1 


^ ^1 



_ A»*»0 4 C—£©«Ajt-V£' ^L»wo-^" jk^ l»^wJ AjLv*^ L\^i.i ^ l*Aj 

c «* tf 

j! Oy^ y-^4 ^ys> U» L^2ji ^Uju) Jl^pj a*^ y ^ - uX>» Oj^ 

p 

_ j jP IxlS"* . L» aJL^L^ apLo CjIpIJL| 4(j-S^ 

jU cbs>-^>“j £.UiJl A^~i O’ 4 ^^ L*lc W 5 - 4 jr 4 JL^-^M Ol^" liU 

oy-L* aS^Ap N ^sJI A-^L*»Ni ^bj^il! ^aoM j»JUJi ^ a-JIj j^jgj oly jl ^>-Lsi! 
jiff lijj 4 A*3 y’Jj L?^ jJ j^J £jA j£\ JlojM DlS”* C^jij A^U .L^jJjJL Lg-S 
aJ jLjTI; JjLiojij 5jiS^I ^SUJ-1 UjjjJij 

. ((L* £.^*iJl)) It-Lft j^^Jl A^w^L^'Vl j^j^jl^JLil ^wL-j j| A^*Jt ; j 


_vS A^t^H jb a^Lu4aj>-I ^p ^*p l?^- 4 j^ 9 j%JIp c^ai^LwvJI ^j^^jijl 

WJ^LJ yrjj .Au^LJ lj aJLqjL) Jl^*>\J jt-l*Jlj ^IaP L» i)l^i>-l ^ ^I 

^ p 

y\*}\ J^>-b ^Jl ((15^^pIJjVI jij o^UipI ^ ^_j^i <j^>j-*A2iM ^rj 

c c & ^ c & 

ajj ^ja \j^y JL^jLLj Jui^o 4j| '^>Ui .aJ^j>- <k~y\jj ^ISs-^l ^/ 

# 

jJ oLj?Ij^11 5jj-v^ ^AJl b^-Li* 1 j-& jwLj jSj ,^y>\jji\ aL<p pjz*,* ^j> 

^ULJb) i*}jaz b^*" 44iL>-j V L^jI 

^ p 

4 0ljL^<>^>tJj ^^j3j 0^ ^1) 4.5^" (,3"!“^ * ®^ ®— O^IP ~ LoJil 1 

c 

\ o)((ilJU a-^aI L^J 5JUj-l oLpLUI oulgJ 





jLfi J jLjVl 



yjL^- I LzS 


Angelus Silesius 


cP jlgJl yjJl y l* <SJ 

•Ls^h </-v^ y* L* (sy 


jJljP Jv y* J-iiVl jA jJU- US" lil l* J-* ( _^Ua£ ( _ 5 SCS 

DlS" ISU ;5iaL-j .L/l*p ^iS^I Al^Jua a>-I^» Ot LuIp c^ja* 

£ # 

CAjl^ h® ^»-*>0 0 ^wbsAp> C Ol -j^ * - <<<0 C j****JD 4 jOJ 

4^j>tj>-l)) j^p OxJ.1 Ua ?aJJI U ^JJl L® _ i_iJJ3 Ojo _ /^SsJ aJLII ^1 

c*-U^-jJl . L^J 4jL^j ^ <LxL^iji LpULU aJU*- y yt ((aUI jJj>- y 

C C i c c 

Jjij jl ((<uJj j~~JlJ oh) - l® AjSj J^zj _ aJJI Ol y jlA j jl _ jJ^) 

.^Ju^g-flJi Uj& AjIOj ^ ^JJl A^J^JJ ^JLJl ^JL*lb L^jJj-J 5 *^0^J Alii 0| 

4j! OJJi ^jp Jij, cjjSsJl JtSf-l y ^l^Jl ^OjLJ aISI OlS^ iJ C j£\ aSOj 

S 5 £ £> 0 £ 

jU Jj5L>~ Alii jlT IS^ j ] O^^J jjfc 

oir ^Ji aJJI ^JlL>- cOlS** ^x!l y> l® cJyO Ol Ju^J lolj caJI^J N j^cuv 

■^>-j /^® L5^ Oj^> Jl blP-Ua^b /^x! . L^Jp A^JaJlj 

AjLa**^ cJ^h>- OJaJ ^Aj ^£?U-I US" ^J 

ol Sj^lS j£* aj yJoil ooUl^Jl 0 ^ . L^J ^ h^jl jl 4Jw»Lkju ^p o<1)1 OjjJ& 



J* Al J-*i ^ ^ 


j>S lyrj 4 *^ 

. U1S 


W. jl ^kv ‘<Jjjj*^ *yrj fpM lSlw>)/i Jl J~^yJ' J^-' y* 

ilLfc)) :aJUI Udalil Jl» 1; .ojj^daJlj p UU* ^ U( Up JIJ-JLj 

yil OjJjdsk I Jv J 4 w2j*JI dj-fc j%-w^ . ((^>c-v^ d>-lj ^4 j&\ JiVt ^P 

£ v « , tf c c 

;aUs> l>“ 1 CJl5" lij, . 0 aU?1>- I)) *_J Ajj-s^LaJI oUfc |t-^ .AiL?L>“ I l)I £-£a® 

C f ^ 

I dUU .A^>*^? AvS dSU& Ak>l>- I bjj cU^aS ^p p Lp y* dUiS"j 

. Lldai ^ j ^-j ^Jp Jlkl £jA LaU* 4 dUU! ,4>t^ U 


C-~~U lSjJj*? ^p^J Oi| co-iyyy iiU& CdLS" liU 

j*jJiJi ^**5" <A>- dj^l? di ,y>«-wU.I Oy>^Aii ^y ^wULaiil aJJI ^j-g-A* o| . ajU>t-^ 

tj^pv ^ cj^is" ^ j p *j-^ dJUi ^y yA^s"^! Uy 

^ y>ry. Idjl yU# ^-P JjIaIUj cd^y>-j y US" aUp ^LoJ^j OyUj cc£jjjd?j t^ijl 
^1 p aU a-A^S" Sjjv 3 aUk U»jIj L^jI jJ.J U^AixJl (^JlU 4 jl y* ^p jJi ^1 p .OjSsJi 
yei* ^JUu aAJI Ij-A Jfijj Jy>- ajV“ aj yw? iJUs> jl Vj, C|t-!UU y Ail 

l3j^vvLaJ| ^p JJL$ .Silj^fl aj y>- dUxC OUIS" A-i U^T ^“J tjjU- 

.ajjj^v LLjaS Jai^ ^jjj-U Ud?i idJLSi Ayer jjl JbUll 

£ C 

0Jjw4 ^1 j ^*Uk! 

L J^p 0 tUl>- ^ j^zJi (*“^U U?-^ J* AjIS ((^^*>dl*J!)) ^yQpSL* jlS" 

jtJlxJl iJj& ^ jJl t ^LjJ>-\ ^^>-jJI a] OwU» caUIS" Forms JlSol 

6^-^U* dSjUkl pJUJl JjIaUj ^ lAij^UJ JjJJail j^\ jp 

3^U) ^UUj JlSoVl Ulp ^jv Ai'^lxJlj .♦Jb aJL>- ^ y& aj^HI 

aJVI ^y>-j ^yil tJjVl jd» USU .Jvv jil 

Sjj-s^ S^lil J^do ^wLSij J^U j^SvU ^JL^Jl 

jUyU A^-iUJ! a]jL^I oUa . kJa>c^S" Forms JlSwVi lyja^o 

A^^^ a! 1 a£jL ill 3^) jk2>~ p, jLiyS IsAi ^J<J>nJ C^J^«IS" Jp p 1 U 



lyl 4 ^ Jy*N JUj i ja j£ 1 ^ jUU oi a jl j^ij jl 
\sSJj^~ \^jJc>u J 4pL jIj cy^l^O jJiJ , ^ wy*sAx J l Q2<X2*zA aJJLp y>lJ aJ 

Xiyil ^p Li>tj J IjjU 40 Iy!l jJJy ^yij jts . JJL*JI ^jyLJl cA - 1 J* fJWI J 

, ssf ^ C £ 

,* c 1 ^ -sli 1 ^ >■ lp«- ^ I j 1 ^ 1 ***^ ^ ^ La* ^J^ Ia* 1 ^ I 

jJUJ! Ua .<yjJl £* ol -Jj jAiJl _ Real-truth^*i'_^' aJLaH 

c j 5 tf . 

jl ^c*i .4^11 djj^jaJl 4 a1*alu Lj 2 jy L^ja^ J[ oijJjLa o j^£?Lp j j 4 J S'Ja I 

. <uj> jZi j /yjJl Jp XoJU^> y& o4 j Jj, <^£*131 w’jL^txJl j*JIp 

Jl$v ^jJI J ^Jio l-o *^ 4 |»-Ltll J ( JLa 1 ) JLxil \Sa ojJ y <_£jJl yySl j^ 
jyly 4 J-L w&a o'VjjxX J 2 ^>o ^ ^JJl yyJuxll J oIy lj| .-lS^Ij 

X^U~ Ol J&>\xa J fily jl ^.,l?:.vJ . jj^jl J ((^yjJl |*-^-w*»)) Syr j £• SJJUU *1jAJl 

■ ]g]^.^"l ^Ij^v ^ 3 ol jij . oljl (J 1 y£- KA ^.Jjjll y>-j ^^wJl Jglil (_£ y~J cJy^“ 

£.Jftl ^Jp (J>-b ^JJl 4 _£it*ll Jsllllj 4 Jail? Axjajl ^Jp lL-jA^I ^Jwo-^Jl y^ljj 4 _^-Ul 

AJLy^S' A^S jj 

^JJl 4 j»>ap /^» yJli-i ^az*a y, { y*L lr ^\\ ^^iJl ^ yyJi IJ^J saj yJ! x^&Lwii 

^1 J&\ J ^ya iijUil yA ^-jyUJ XpUt-*> XJjU^» Jl^ L^f J^-aII y 4^«Ji 

it fi s 

jr^ (c/*^ lT^) lt! Sr^ (Jj' *J*~J 

4 UI ^Ip ^ jt? y~\ jl j^U> *y~ jly>“l 

oli XijJo aJ^>- OlyjJ 2 J jj t j>tjwMj*,l j»Ji Jjf 4 jJJi y^Aj jl jb>-l 4J.$sj 4 4jtij>cJ jl 
^jJk2A jjjyj caLSI O'i ^jP 3yi»y» jJ^ju yUyiJl jjSvJl ,Jpy 

4 ujj[^A^SLf ,<u^J^/l Afyill y^ lift aJL>.^I ^ ^jjl ^ yI j +&ixili j_Xjjj^JaJI a^2j l^a>tj 

^ 1 e e. s- 

ll^jw Oir l^| I a a? 4 y*“ I -4 yj>“ jl (JLj^ 4yL>- ^ft L« ^pJju^j 5 1^-1 oilj’Vl 

jU 4iLy i^Svj^ ^I^P jLl^p'Vl Xj y- 4 JJI (^jJ jlT li| 4^Sll)lj . jJJi jS* jj^j jl 

aJjIS Jl <4>-li“l Jp J^IaA-I ^ wLif 4jJii ,4s>-jZi ^ M ^^Ijl JW y^ L 4 

, j*!)ijL*ji jUi-i XjU^3 C-J^ uy^a 44 JJ 1 ji, xj*yxp jjp J'yp y® ^ ^ii 

jl (^JlJ XSjUil |»-v*oxj ^w\p yiyi jlS^j jJ-o 4j| . JLa>- aJI jwLj Ijft 
y 4 y^^l J -^ 9 .y^j ^ iSjJj^ lyrj <j%>- y* yUr yc^» JIp jl^^lj 


Y * * 



tdJ-^L<jJA ^5 5 &jjb jjy2JJ w <wJAjLA*>L>aJl ^4 <JLj>- 1 ^LoJLfcl 

AX^ pJL*Jl l^jis aJJI jil>*l lili LM y& Jjjlxili .A^fU (JljJ La A^^Jj J^l^P 

* > ~ / _ * 
Ij^JXa l)jSwa L&jLx>-i jU Aj^>sJ 4j jlx>cj LaJJjO .^>*1 pJlp ^A 'Vju 

£ . 

o^Jj>c-a l^jl /jA ^aJJI ax^^L? /^p liU .L^ucwJaj 

£ ^ CP ^ 

Ixi ll Lj^ tA^J'Vl y* oJjJlP Ji?Lirl iiLjk <^j\^ Aji LCj <LjLS\aLj oi Jbjj ^ Lj| 

aL^^-vsA ^A LiS' ,r ^J «-X3 ■ ^*Lfl-Ll ^- 3 aJJI ^Jc<a^x)I /^A 

1^-15"" aJJI jLs^>&i^a 1 3j>\3 .^>-1 l)1 y* ^/jj $j d*U.b lill 

lit y£i .dJDi jS* ax*^ 0 j& jl JISCa'VL jlS" U :jjJ> aj 1 0 Lo-saJ iSjJ\ y? 

liU . l&lx>tA lj e^ jLx>*J ijl Aa+ajJ ^Jk^-9 cAJjjj-yi? y* aUI A^c**!? C^-J^ 

,ajJJL yJ ^jLcN! JxUil i^\ cLJIjji .Jj 4 JS*}U3^/I ^Ip ojL~>-1 u^ 
o yjj c.^i?Lxpl ^j^ 3 ^ j tLi^Lxpl vl) jSL-sa aJL^- 1 ^3 ^>-jjl oU 

.vlJUi Jup 

* 1 !' ojj ^ 5 0 ^ ^p a-jL^aaJ LaIjx ward ^jj Ju*S" <_3j^vLiJl j^pI wiil! 

# 

;^L Lif ^aLa^I J*JJl J . ^Jl*JJ djl^>-J 

tO^^J 0^ AXa l djAX ^a <A^a j ^ al l A^_g j Ju cAjlJb LaxSvA aJUI l)^"" iil 

5y>-^ 0^" . L^-Xa ^3JlA N 4-J^LxP^ A^>j\Jt jJU- ‘Aji <J^Jl>- 

4 J C)j£*2** CaIxAj La ? j>- jLx^xl 4 ] ^juSsi (J^>cJj 4^Ax3 

;^tjJL !1 jxUb ^Lo L^3 IaI ?L« j*wJc] a-oISsa^ aj\ 3 ^^y.p\\ a 1 *aj 0 ^ y* JuV 

J+& j^S sj 0 ^ ^j^c IcJL>til 0j& L«| 

O^^X ^>1 liU JjA± aJ^Lxp! ^llxJLj Aj^p»- /^P AxjIj AiUil 0 ^ 

e- 

. ^ \^j j „ <2* j\ jA ^Js- ^^jjj> 6 -wwd.l 4 jL^*)La]I /jA ^udp^/l ^ v _^15^ 

4j y^2i I ^!l di^rjJ dJJdi cc_JU l^-i ^JaaJ aajAjL aISCjxII 
jAs dJl jLs iLJ^ (j- 4 ^xj La j(j L^Jli a^LwVI 

'\$j>-j aJJ( jlS"" ii| ^SsJ l)I 41 jjL>- ^JUj! jl ^jJlji-1 

jiP" ^^*0 Ji 

AJL£sa| (^JU2a^ .XlU-'Vl ^j^-aJa w\JJUvO oJu^ •^i^xJJ 4 JLU 


V , \ 



jl Ij-Ljj Jkl>- ^ yr j c-JiaxJ' ^^1 

(jlSkNb cJ 3 -^" < /j^J CAj j£* AjI (bAi-Lj <,AjLL>- ^ ^JpLLj !jjb>-j Lij^» 

(^v)?u§JT ibw 

c C 

Y$-^* Jk Jjolj l)N Oj^ill dJJ-C bl C^jJj-v^ ^j^rj 

^P Aj^S"j .J^A) ( 1)1 l£j~* S-^* J**A> ol ^k~*~i ^ AjU LiSjJj^ Aj jSk 

^ Of usk^L oir u isi ^ 3 ^ ..,J^s^?l jl . Jj Jj>- ( 3 ^ A)l ^>k"**o V AjU 

# c # # 

4 US" lSjjj ^ 5 aUI syrj < 1)1 11 Ik *^aJ a* 1 *aJI Ajj^skU V L^Jj, Y>L»p ^jii-l 

U S^kiil . o-X^_9 ck C?* bJi-S L^Ssj A)l LSof l)^ 

Aj>-L>- 4j a!) I <1)1 t A^b*- ! ^>x-wwLl <Ol^Jli jL*Ll £>® aJL»- ^3 <Jij7 

eJuS" .JjJj>kL Oj^il Ikfe 3 !^ 0 s )/ A>“L>tj ^Pv. j*J ajIj tOjS" <jjl 3 ^^ l)V 
^jjt JJLlj (^ A^JlSk'Vl ^ <3 4 l^>- < 1)1 <£j3j*p 

^JUJI 3 ^ 01 S^Ip L>jj^j>tj c)l IgJlS S^^iJl Ogden OApjI C^j>yj* 

.Alii c^jil ^ oAjuik Is^ j>* ^JIp ccSjjj-v^ jl j^i>* ^JUS" caj^>- Jkj 

d)l b yyy % ^i\ < 1 )U QA 1 £^>y£i\ LLjkLJb oLv^l^L OjLJI ^Ijilt 

s. 

Jk iSjjj*? j* lS^JI t^j^l 0 y* A-Ul aj fis ^iJl 3 LL 1 Jjti 
kkplj ^y* jA*y6\ Li>*l U ISU U J5" ^y* ^Lii^lj c^Jk- 

a^ 4 I ^ k — _jy^ I ^gip ^ — L-^vjsj I «a^- Lj L c ^ -> I «a^S" Li k L 

.(^ ^)klS" jjI>- j*JUJ LIS" (SjJj+p 

^jS^LJl ILa y* ^_3J^ Lr 4 ^!*-k^4 Ai^^USlj 0 yJ J3J 
Ikto y Ji^l 3 ^ 33 > “ V ^ r ^ ^S?lj aJu^L^ Jp .^cikslj 

.^LSCil 


Y * Y 



wheeler jjbj aUjlcj >-dajaJl <Uj 


£ ^ c 

JYAp- ^v» JjIJL* Sjj^da]! aSjU* (^jl^2j cULL* UjIj Lo 

b?j .Demiurge SjLJJ jJUU aJN\j j J-I :jjU- aJ[j Lfjjy* d\ 

^^A>- v» aJI-LI fijjfe ji aJIjj*-^]! <_Jlj^>» a*Jj 

^JJ' Ujbj jV Ja^ji ^yL} aJ^J /^Ul>J ^U*S" L^p j 

■*jUJ^ jLxp^' aJjL>^ 8jI 5 ^3 Oj .((Sjjj : «^Jl l« jU^jl «Iuj 

f- c c 

. 3^U»>tA A^J>-j ^Jj AP 

c i* # 

aj^J^s ^ ,^1p •AS**^ I j *+***^ 1 AjS-^wJ.? Lwi^kwij^ 

..s^-jJl Jp Sjjj^^JI 


^jj j*> ^Ji-^p ^4 tJiu ^uJI 0Ajw^LaJI^ apjjJI lSv-J*l 8jjg jJI 4^JuLaa 

^jvsJ „Ax^jgJ 1 y ^Jpj ^IxaJ^/ 1 ^ip AA^JLj ^wLto CApLjIj 

# 

^Jl Ajj^-1 ^4 Ipjj AxjJaJl dJJ^J .JjIJjj C.MjLp ^ \j**.«s2Za 

i y A ^0vL&j <c ^YAjM aj JU (^JJI ClokworkApL^I ^ aJIp cJl^T 
.a51j^I y* 3* p-^' :reductionism^-s^i>J apj3 ^p L? Udl 

^ ji AjL>t-w- jl 3 J>x^ay IjIjjJ UljaJ 0( 3 ^3 y3j jl 

# f f 

3AaL>s-A CaL y^+J* $J >~J - dJJi < j^* ^ Jj _ LjjLxpIj Je>-lj jlj tOlji AP 
^wUS^Ij y _ Jlill ~ y* 

^ o« s ^ a&4 l 5*^^ f * o^* /j^ p • **ip 

^JiJl . ((^2J>*J4 A^ISsj A-jA^j (^jjl U JuJj£ /j4 A-^L^I 

aJj! Ol hyr J^*“ ^ 3jlaJj - c3 j$* - A - ■*> ^ ,1^3 . i 4. ^-‘ ij ^a^*v4 A^J 1 0 wLj2a1> I 


C tf tf c 

^Jpl i-PL j jlvw-4 AP^ jJ ^iS"” 1 ApL^2j (JwV^X^J C(^ 




^ Jpliil 


y * r 



1 AyA»> * k^J 1 ,^J 2 ^ 1 l—»> lj y XwvA.1 ^Ip ^JlJL^'^/I ol^lj ^Jl*u£j l)1 ^ + ^ t 

l.A«^3 Lsj-jJ yo~A^ /y* aOL tOj^U A^>-jjJy^>0 yi Aj yO^P o^liu 

oU ^Jw 2 j .pJUJ! Ojjo ^ ^Wl llyLJl jl Teleology j-s^Up J^JJ 01 y* luSsj; 

a1aX**v« JOUjI^]! y* apLoj>- y& yil*jl 01 y 1-^jI ^1p £®lyll 0y^j*w*Jl ®^Iaj yy?jl? 

^ * 

, aJ I t- -j !»<»««<^<n^® apAj 

Ajl Nl cAjLwJjiII £&JjIj ^ A>s-^lj Aj15v» LgJ djj^j^Ji ^Ss3 ^ji l)I yA yPjjl ^lp 

^ ^ . £ P 

.^Uit ^ aJp L jL*\ QjJ AS tOcOlyL**Jl 

aJIS" j y5\jl 0 ^S\aJ "ijo- £-0?J AS y>jJA*Jl 0 j-flJl oLlJ^Aj ^ |*-^t jS\jl $Tyi 

C S ." 

A^Jijlj t^yli j%-jlaJJj Aj jJij ^Ip Aj1a>- ^iS"^ll J**-*)l o>J cAJj^>- 

C C ? £ £ 

01 5 -LJjJI <ja>Ip yOjil oJu* o ypA AJLj .1 jJ \j y£"Nl cOlS" Nonlinear aJ^jP M 

Ai Lgj\ cAy^ll Lgjly>-1 y* ojJL A aj^o^a c—J tA>yX<0» A^JajL y5"l Ijj^jaj 

^ A^L~j>~ OJ-lxC jl ^kxwJ 4y>OyC j oAjtjea i<>-jlAA A^Jijl 01 .L^JA^j 3 y\sA Oj£j 

Ip jj Lg^UxJJ cAj JoxSl y>P ^ L^S"* Ia^* j t A^>-jli^-! oiyJ-^U (jJu^gj 

# # f # { £ C f 

1$jU^ ITyLv )flj ji U^2 jI ^ylg^+J A^yill A^.,lg jNl 01 oIj^Ia^ 01^" L<»J .Ajyi-t 

^ s* 

jOil a^js-j cAj yr ^-p jS" ^p^IIj Lii^j cLaw like 0 y lii! 

A^kjg^l AlyL«-»< ^i-P L —$ A^lp A^JgJL^ C^»Lj Lo*^3 ,A^>-^lP- A„olyOp 

^.IjyiJ! (0y^ ^_Ol>- ^j, Ac>~ y . ^IpI A-j^JiO OljyX-ww* JjLP SOAjea 

Mj oy'y ^ A^j>t^^> iUadi .(Aj^y oljjj (JyuA\ JlP- 

^.LJjJI c_P-OxS'"l JJzi I*aSs^j .^.IjyOJl yjlyi y4 wLqJL^J 0t jl ^!l *Qy>Q 
j O^lpys^yli ^ aO-w^0j AOXdLv4 A^- IxS^ *0^^" <Lo**»L^-l A-P 

./o^ai 0>U-!/j /^ySOl 

> C 

® (_£*-A^ yb wO^Jljiy <Ljjy Jj j-A*^ 1 _^yv*0yijl 

# ^ 

jjlyy ^ ouJLxJl 15"jUo» 0L5" IT.* oL-OOjJl ^JLp tOj-^*>U! 

-U;y a5Lo ^yljyijl ^SlyJl 01 J^Ajlj ^yil /oL-Ob^Jl l^^iy/^aijA yb J^lj 

* . ( « .c , fi 

IgJi cCjI-^-I ^ _p ' oL~-L» Actual occasions sU^.1 U 

J is/±\ .(JUU iAjlSAl «>J! l^Ji y cj£ aJp-I^ aj yrj t aj y>o yJ^J 

y- 4 t^Olv® N t^-ll*il j\jAl^\ yP j^^y^A aUI 01 yA Jwj^JLjIj AA ^J ^ 


T * t 



y \j>- dJJi wUj yLyi^ j^>J' jJJc yJl Apyil oljJuUJ acJuij 

. e 

^y y yb>J cOyJt y<P^>- ^Laj^'I ^Lp aW ^jL*j V 

A*yj> ^y aLp jy*^ OSy^/L yLU j-sp y2^l*jl j*j bll IJla ,^yM IjLj 
J l^^l yj yp yS^I ^yJ y Alb ^j^o j^f j^SJl J^“j cA»JJbLl y-jJyJt 

cO^L] Aailibl aS" jlii aUI o jj-^ Oyjij <Jdy-*o dJJAjj Joa*j J&\ 
^pj (.aJIJj LaxSC* Oj 4j| .A-^piJu'Vl Sjj^vJI y iijLo 3jyy> pJU~j tojwLLil 
y L^Ld IjSsj jA y^ aUI a^oLj a^Ls y»j .yljyajl OjSnJI ^ily ybjj yjj cycu 

^ c ^ 

Ol>0 03 AAj^ 01 oiugJJ CVJ aJj! yLj Ailjj&iJ A^L-Vl Cw^ iii .yajJt jLj 

— s- 

. oLj Ob?"" y ajVIj yjVl 


C ^ P £ 

iyyjajl Ot L^2 jI tflyjgiill yLj)) aUI ybJl yju Jyj 

a!L*^ y 1, 1^ «bi aJJ 1 Ob yp l 5^"*** jlyLl^ 

caUI Uoy Ward ^jj JoT yiii JiJ .y^*)/! y ji\ US" tyj'Vl 

iOjjj-JaJlj ^y~y ]*X^S" 0^ .SjjU- yyOj Ajjyy 5 0y^> >Ai Ajly-I y2*j 

yI p yij ydJt aUp jj y yj caaIp y y y^» dJ-b £* y& 

c 

. Aj y- jl ^-Lijl 


ajjIKII olwJiJl olhiJd! ^iJ "loU- 0t yp 015*" aJI ^3ypl y3| 

C PC . 

y OjI :yy» y y C-Ji SJ^pLJJ jl Vl .uJalJl yU aJ| Sys 

oyj cUl^ ^jj>^» yy i^j oy^ ot y^? ^ Oj^yj^i ojd^ .yoiyji 

yp y^^-j ^iy (‘y-’ ol dijj, c^Jli y Ulx aT y> 

iL«lp oJk5^^P aS"0aJU-I oJl& y c aa-a .^ iLo^i 

yji A^^fiji \a La^w» jyji (ji^-i ^jA ca^Ip ^joiy* aJu- y>-i y« 


f.^li ^yj L«wUa3 . IsAi oVUiJ^i JjJ^- lyLijl Jk? yp Lylp j./ar Li 

^UaOl ciJJOjj Jyy<> rtjbuji y» O^yJ co*xy a31j>“ y ^y 

.3jjL>> AjjixjaJl A>yJi 0y^J - ObSy.ll Jb^s yj y» Aj ytj jb>tj l)I ?-/^Slc _ 

yJUJJ , A^31 J) 3y Li ^ ^y Li yi LaJ i O ^sy^j i ^1 L 4y 1 Jj^i L A^J>“ tj y« 
y IaJjJ^ yj (A*ih Sji ^ JL>^» jl tAy^>y yi Jl>^ (^1) J^-yi y Lio OL 


T * o 



Loj^o b**3 tJuljJl Ajcb? .<b>-jL>- Jbyp 

• l^p W“ O i^jjl ^yLibU JjjJl 

by^T Ijj^JUa 4j1^j>- i£jj\ iS^'“ > L5^ 

JiC^Jl y& .Nlj^ jj^p *J^b vJ ^1 Jjj J&yC ^ oii .Wheeler Jkj 
Ajyibil A^b^sil yb>xJ bl <—-P^l (JjbxJJ tAbb" ^lp oJ^P^I J^bl} A^*JJ (^wULbl 

s c # « 

jl AJllib ^lp Ajb-'Vlj . l^Jy>- yjy^' Tybj aJ 0^ A*J 

L5® ^ LS^ T 'jS^ ^ !o^lx*il Alt^'Vlj jLj IJj ;aJj^ 1I Aj>t^~bl ^3 .N 

^3j .biyj bJaj j&\ A^cUl j\y iJU-t { j£i tAPOljb-^l C-Jl Ajljbl 

^y}p\X -1 Jb" y>*A>li . |%-xj ^pljjb £,1 >tJ Jjk jLj t^U-l AjLgbl 

. Ia^w» A^JS** ljjb>*J ^U 4jhj jyP Jj*xJ c j^P"AJl ^jut5" . 

Obl>“Nl £-^» ( j\plj*4 t^bbzpl .jbsJtj Alljub ^glp ol 

o£(J jjL>- v—j 1-^-* .^W"[ J^jbl ^ tkiJJi . AjLbb! 
Oljbr'VL . 1-^4 ^~3 ^3 _ A^*~ls> Oj^Ij JLaJ .LoIjJ^P ^jSsj pj <U^J tlibb* IjyLa 
l$jli AAJ^UJbj .A3j-^Jl A3^U^ll J*b>- ^ Loj^rj d-£J>-^ jhj jb>-l ^Jl 

C^l) A*~Jbl ^1 p y>jk^ ^gXll SJbLrfVl J*j Jb /^P bj^- jtJ^I 

C^t) Jbi-1 J^J^1? A*$b 5ji ^P jl ^l 3/^P Jbo lit U 

.(oUSOl ob& ^^4 oJwgXw*Jkl ^yljiJJ A-JUaJI A*c^jaJl 

aJJI Jjbf ojj^b^lj jl^4-l ^y* JaJihl lijb A^jJI ^Jl Axj jVl Lp^ 

AaJoJI Aj j>~ ii^0 /^SsJ c^JaJJ djijlll aLjJI ^Jl^Jl ^y* U Ojj^,^! ^iljU j^flj ^JJl 

c Jp 

JjIjJI ol y* ^y^bl yp\\J&i I tOjJ^^vJl ^3 . Jjl JLJl jbkJ jV Aj>~ yji* 

Oyib I ^ I A^>-yj l^j I y I A^b UI i A^j L^j Aj>t^Jj tcJLLj d \ y-£& lj 5 ^ Jl> t^4 

bJJbj .^lli»l bb^> (< _^a-j A^yil jU?Nl \jjb JjPlji .y~s>- z 
• b , >sJJ ^ Aj b> ly^l»sP ^ c biS^" b^Aj>t^4 ^j^/b jbbJl 0 y^J 

,jb>-Nlj 


T * 1 





caJLII j ^Jp Jlo^M ^01^ ^tfl - J^saII ^ - oVl ^i>- 

_ £^il ^Jax^o .<ua]aJ^ ®jJj-^ j* ^JJl ^J^~J Ol jjAj jl <JjL>cj ^ ^LaJI Ijjfcj 
.aUI Oj^ Jo>-j Oj^Jl Ol jl 4-Ul ^ Ol 

£ £ f 

jJ ^gX>s3 jJJJJ .(juiU-l /^4 <^1 ^5 ^aIaU ^2^Lj lillfc 01 J^i V ^Wl jjblb ^A® 

~ £ * , " 

V ^JJi OU c£jjj-^ ^J 5 ^J ‘^'^j ON aJU- Jjc>~ 015^ 

.Jj^jjj Ol OIj aJI ^ Ji! Jljj Uj lJ*gp tajj^j Ol 

aUI ^y >-j ^Ap jl oL') ! oNjl>e^» Uio>- ^vJ oy^Ol ^cjjLi 
£ * # 
jr^iJ p^Ljl ^jvoAaSI ^S| £->*^0 ({^^-jJjJajNl JHUI* jt-^4 ^-3j^*il ^UJli .LaJ al4 

“ « £ 

j^» £^gJu® .dj^s^aj ^JaP^I f.^gJtJl AjIj t_3j^4 aJJI I^SUI j>*Jl Jp 

> C . # 

t JliU ^J*j*«v* ,£^0J| 0^^ jflpl ^JiSu 0*^ 

J^J^jLw*> ^^v4 A.J0^~ _j ^I c 5 "^ 0 ^*^ ***>11 Ij «Xj^\o pabian oLo t® 

pJipSfl aIII Ol If <L g)Lp <o* LU® \syry* l$Jl Ol dJJ-XJj .(jl y* 

c c 

* O I ^ . - ^**J Ao I i^^ U .0 j p ^. JwwiO C 

C ^ P 

,A^A^Jjl]l 4 j^S ^4 ^jJ-A> A«aJaJL4 ^JgLiVl ^^IaJI Ol 4 AsA>- 

».x^tPLi O^ 4 c & Aj*x^tj ^j^IaJI Ii-Xa _ j^" ~~ Cj^ fc X^ h X* ,, ll <Xj>-I 


i^^LfljJl iOjfc ^ l®uJJ ^Ij^Xv*'! Jp I jjj^j *XjI 

^1 JL^JI $.00^1 a^v^L>- IpIS^j ((^^>-^jl)) (J^^*-* . L4^oP 

A^Jlj C*^x® Jj>- y A^JI \ Oljj^ajl Oi^ Ojl-AJ jl ^Jp ^^ll JiUJl OJJAjj .Ojiil 
^jA^lj^l Oi l«/g il ^jA IpjJ Cr^ 4j>-^J j 

5 j^p ij-iJij ai i—<o L ( ^ r P <J^ Ol ^*jJ-9«..0 ,5 jjUJI AOLj^iJl 


Y * V 



_ ^J _ 4-y*j ^LSI U ^ a j LLj Ob AjJJsJ £_]a3 O-^j <LwJl!l 

?a3^>-j>> j£- 4j Jji Cw^j CbSyr y> 4jAa j £_)a 3 <J^jJ jl JjSl jl 

.^JlxJl 4 JJI jtj jt> LUail *A*j 4ibOv4 .iiL* y>-jhj}zj VI ^LaJI ^3 

ft «s # f I# 

/y® Jbo l£^ j*Jl*Jlj lLiy» ^y>-j ^LlJ^® L^JJj-i? ~*J^J A>-jJ Ol Lib*^ ( j-J 

0 ^23^l ( jjg ^ll Lip ^3 A>-jJ b^yyj jl t^bb”* iSj jl ^ 4Jj*^4? J>£ y >J .JlSoVl 

" 1 : ** * 

U ^lp ^UJIi .jJUii jjU^I ^y^ly^- j^~aj jl ^Jy:+«~i 

^jbOo 1 ^ 'lc y->- ^xJl <uj2Jjji 4 L bb> t l]l 4,* j-jli . ({4-Xji>tlj| LL j-flll)) 4_0*}liJl 

((JL-j jyjbJI ^wo-?r)) Jjili .4*jaii]l ^3 4jL^jaxil obiSsJl y* ^j<2j>u* 

l$j b . (( A***^ y )) L) 1 * /2 3 23 £" yj I I **A& jr^* T ^ ^-A j 'V I L1 * A I I b I , 4_vbL-’ 4 * ■» ,<A3 

* 

AjljjyiJl Ob^JajJli . ji? lJij jxxll JJj^L? ^jP a}oj\jXa jS'- £.Ljl yj Ol5^lp ^-Jij 

55 ft £■ £ 

jlbb^/b ^Jl 4 a^ ; , 1?J1 jjlJb- NljSl '^yOJ j bbj23 Lib y«.*,h?J 

jl 42 $sjC _ 4^lSCjl ^jil^aJl <W?b>- _ Ax^bJl iLo^J ^3 ObOb j 1 ^ ^L-J .Ljbc>-I 

jb^l O-wJ tkjjJj ^Jl cOLO^!^ (j* ^JblS J &I *^rji ^ ^LjajVl ^L*j 

* C . t f c w 

.1 4-0.^3 5-^^l j^sAxll ^3 ^clll Uu& jl Jjjp! .4jjp- Olj ry» 

ft s 5 

.UJ^ Aj2® ^y> Lj23 Jg^u^j jl ^sLluvO 2 cljj&l>- cJjL>- L^aj 

ft f { 

^Aj^y jb" b| jl ^1 yAj*VI j^ljJl jb,<g.)I ^*^4 JajIS"" J^j^jLp jb^ 

4j>x^tv 5 ( ^ 5 IjIL23 ^J^T J wlj^^U C^Ij Ob A-LjjbLyi ULi23 ^4 

ft * ft 

jlT Jsjlb* jl O-Uj J^l JwgjjJl ij* .1 £A3 i^jijycJl JOdj L ^i^l 

aJJ LI 03 2 y>-j JjV 4jl JaJLS^ jb"l jJJJjj .Priori aJlb 43^4 OLLr LI <Aaxj«j 
jl 'jS\ 4^LaJI oL& ‘^5^ J* |»y$- ! 4 ^Lp ^1 ^Jl>-I ^jA j 

4 >^>TL^a j^^ jl CjjLU dJjLLl ^4*>Ll ^yP JO-ovv4 JbsOj 4j>t : j>t-v^ j 

A^S'j aA*2 \Ay<23 2y >-jj 4jOt>Dl C-Li“l £j^-»J (_^l ^3 

LLa jjSsj JJj 3 tSjJjO ^ 2 !I A^SJ LL 23 4jI LLi> i^J^i jj Jr 

dwL (JL»I y* APyOt^ jl .^il . L^-Jp ^j 4^I^ypVl ^|LL ^y ^Jl IjLajsJI 

^vL-l Lb& j^^j Jufl3 .$,bj^sJl (Jyjlj3 Jbo L® cJjL~I |%JLJl ^-4jL j ^jBj A3 LLjLl 


T * A 



^ c 

J j^L\ j* Vjj» Ol Deutsch^b^o -uip ^bj^ii .IJ^J 

^ L ^>-wU . A^jLJjP (J* J yJ2g 5-1^3 ((£^0> V JuUL» L5^ 

# f . t £ 

1^*1 l^-^t-v^ 0^>^bj Ol ^-'^"sJ ^ I ^)) b l * , rJ $ _ L*V 1 ^‘^ <|Jw<«b. I i^Op — £.b^*Jljl 

J* L ^Li ^Vb> ^*-bLj .((^bj-iJl £jl>-U l«^>j cAj 

bl Aj ^jgjjl b^bbi 4-objbiJl aJL^jJI 0bl Abbj^s AjC* 

AjIOj £-JaX-*wO C“U3jA* ^ybjJ |JL- /y» boJ .bJJi Aj[^J fljJl £-jC Vlj cbgJLP j**J»J 

jA Obldl $ Ju JwjJl A-wy^liLl &jj£) ^Jj ^jbj^i I J^» JT 0| .a] Lid Oj.5 (JjJ>sJ jl 

c * £ 

bl Vl ^JgXwJ V biV Jj cojjj-s^jb bgjV ^sJ J Priori Abbi <Ln^ 

■0 ‘VAX' *V"“ Jl u^-- 51 tj O' Jpj* 

|^Jlp“ i^\ (J^>- 0^ A^*" f J^- 

i £ £ 

J>\ ^Ib2b c-3wX^j ^xJl APjjjil ^j^liV 1 IwLyj obJtsjb* 0 y>- Sjjj _arlO-^-Nb 

If! ^bjjjiJl ^jlji 4-i JaJb LijJ jl £-JaI*-vJ A^ijJl A^^J^JI Ob jOa*JI 

0 I d^«-X^t»£ !y_J^ ^ bsi . . , A»0^^«v) I 0*-\»A . 

A a « j2 A j I I wL*J . j} ^ysAJ ^^ iSsJ Lc 4_4 ^?x-«^ l ^ C A^wbkd I I I ^ 

J^Ltj CC^jAJ jV Juts - ^J\jy3> Ij^a l)I iwJi^ Jj^jgjb ^l!l 

.(Y ^)«a1 ajISC»| ^s Vl l.^>cj cjj53l j^>)) l^j^~ 


.A-jiUJsl djjj-JaJJ ^-v-jl U^i^» jl bsp'ilflS.vb b)l ^jj J^Wcj 

\jjt . (( j^2j»-\j j^a>-I a!5" Oj^vj ol < j^jc V)) :aJUI a ^^^ aII 

* £ C £ C 

Lj^b^* (^wUbbi ^bJb c^b>b>- Ail J^JI ^Jl ijpJ&\ Ydjjj^aib JjiJl 

£ > # S 5 S 

AjI Ju^ Aj| !AI>-<Jkl jtJlj^Jl bb>b>- Jljj b> AjI cbJJi .b^li 

ObklS^ - ^J>e-y2 JJ& J.jiJl <Jb { Jp I ^iVl . ^i>Ls> ^JOC Ljli ^i23b^« 

I1& ^ Jjyp aUI)) J^a!I ol - bfj _ oil .((AA^ o?b A^wii Jbl fr^JtJl)) - 

Ji dJJi ^ coVyll J* bwj aJa>- oL^jJj JjaJI ^j^ibj V Oii .Jl^l 

.A^S^ll pJ!^*Jl ^b[>- (J^-flJl b! Aibbi i) j£j 

^^J^bsiVl ^iULU Tipler _ / Lj dbly ^loo^u-l ^1 ol 1^1 
((^^>-^]l)) b)b ^ji?lIjIpVl ^bp ^bb>s-^ O' jb*J (Jjl^tJ .(Ail ^|jbl^5^^ Ajli o^nJI 



jS- cy jbb ^ j j*J Jj Jb ^jp cl* A^Ij>- 

0^^3 ^ b*J bi i |%J l*J 1 jI 0^S\3 C}^ ^ ^ *-^J bjij C lb i 

a^vJIj blip bb- ,Jju cL^jIS^U^ c—£ oLjISsU a^aJL L^» $y>- Jb"" ^ a**SIj 

/y SJjbj AP^»b- b b>^ ^1 .^J _y*jbi ^ j^> <—->j*^lbi 0^U ji ji 0l£-vj 4_lSsJ .b! 
_ A^Ui Olkk^l £jw0*>- j-<I*J ji £jbJ ySb .(_£j>“i ^ flSJ^i jt 

dJjfe Ja^»^yjbbbi ^3 Jj>- y _ A^bli ^yj-^lbi £t*iy ^bJb 

d-~£ bi^^i ^Jj^c l5*^^ ^a^jL^j V bl«Jpl l^Jw* wLj^A.aJI j!b& j 6^**^ ^a\j*}\ 

JjlC AASCobi AjJ^-vlbi ©IS^lbi (Jbb>i y\j y/> wij>-i^ i^\ * y^ (Jljpwbl b»i , L^JIS^b»x^ 

(- c # > 

L^ jl^^Nl (^1)) AjJj>- ^jwjS^jbi obj5" ?((LjL)yi ^y>-jil)) jjSol 

(^ jI>cJ cAjlA$3i A-i u sjLiAij siruM dJi; 

Cs^~ ji jbj T-ylAJ . ((?jbJt 

-b-y ^ o\j^Sl\ ^ ((Sub-simulations vj- 5 *bfl>cj: yutJj yj j c jryily* 
SlTlbl JlSo^l cjJJi ^1 p .l^lS^L>t>» C—£ Ji ObjlSsJi ji bib JiVl tbbyi 

. Ar^^Jl 4^1*11 A*j?bjJl obb*li A.jA.bbi oLUaiblS A>t-cu5^ ©jj^baJL ob& 
SjjjjsJ Aj>x-ju5^ Jw>-jJ ji ^ycJj (5JUJLP c^y^-i bi^S^ij) bijS*" ji ! ^bj jJJbij 

. AJjjflJAa 



CitjLxieJf 


cjjo iiUjNij j*-*z*j ^jIa]i jir iiu ^^cju^-vvo 01 

P fi JS c 

v_Juj^c! aSjU*^ ^ ^UJI jl J jwi^j •^ v ^' L>JiJjil aJL>* dJ-Li OL® 

jl JiUJl lJu& apILh^Ij !~br J^®i ^ l/* ^ kSl 

A-J 2 J l£ ^jkl ^Ui ^ j! V dJ-^ . dJJi ^ 

e. c e t 

OlS"" ^ AjI 0^ ^jaX%*o $jj^5 |uJa® 1 ^® ^ULJli ,^»LftJjl oJuSi oL^j.Aj ^® 

c ** > # c 

j-P ‘O’Jjj'^ 0o 0^ k d-kj? 1^1 (SjJj k *J*"J 

r”L0k ^® .^ULJl . A>-^j Ob aUI CX*^ cdJ-^kx* 

^IaJI (jl^ C<_£ ^>-1 A*>-lj C/*J 4 aJJI J5 ^>-j AjL® jJl A*i^JtJl ^U-bJUaiVI 

.Ut^lJ LOUb ijli it Aa® ciiL^ okLk jl L y>\\j&\ ^ L>^ai* ^>-jJ^k'Vl 


o^j*Aj>t^ y Sjj^OaJb {) ^xll^ 4 -jjL^VI oLk^i®^! sAa CAlS"" 

rcjui^j jl LuSvX cLajjp ^^^Aap ^Ss3 ^y^rj Jj>-I Cf* ‘Vjjj'b 2 *^ oLkk^b 

f # > £ 

. oA^j ^Jukl Jjj Jh yfr aJ| ^J^~J £t-v*> j 0^ Gj-Sl® *Ax® 0 jS<L^j ^yjl£' ^Juo^P AaIpU 0l 

L>&iai* /yfcjJ! j,LSjV ^Ia^uO ^1p Ward ajj cAk ^^r!^ 9 ^^®Vl Ia^® 

((Ajjjw^Jl)) j ;«JL^JI)) p-j&Ll* JJ^ 1 jl 01 ^jL>*^Ji ji aJ^)) :a0p 

^ y^>y* y*> ^ip c3^)L^J| L^AaJaj AjlSCaj. ji $,^il Jj>xj Jj 4^^>“^Jlj OjJ^O^Jlj 

.((^Jo^ 9 y y* 


^wwJSj C-Aj-^P ^ I j,UJ! jp liU 

,jjl>- ^1 ^jJj^ 5 * ^L^aaJI a>-IjJ cA aJ| ^jj>-j ^£s (0^^ *^ J> “^J 

P £ J? . I# 

U 4jU-v£>j 0J5J^rj jV 4 0jLp>tJ^lj *!Ax 5 tljjL>“ aIH jir liU 

# tf . fi J, 

li-s^j ^Aaj aU! ji jt J^j^i Ji Ljl /^>^dk,l ^ d^r’ 



. A*jjJl jj ja!( A*jlj 4 JJp £.Lj /jaaOxXJ fj£ jjl £$ 1 jli |jj >~yAj Lja^ J 

jl - JjwUp - ^jaiwvJj this 4iLJkl dJij J| L> A>-Ij jl Sj^li (jnJlj5 jwLai 

** c 

Swinburne jj~x^ .SjLicoj .liUp ^ 1 j ~~aJI ,y» * Jl 

j^xii iwLft jj>* j*a> ^ ^y j3p ^i Js2-w40*vi ji <jis 

^sj ijS Jo- Jl Jji aJL^ aISIj ^U^pNI caJU-I aJi& J .Si^ Ai*A>jf 

c g * g * 

0 » jS\ r-L 3j\j yjj*\ ULi «J^** ^ J| yA Vjj AjAJU-oJj A£ jAj 

& c 

jJJjJ ((aJJI)) a^IS"*" jlS"" li^j .f.Ljj^l Ia*-p ^ww*jiJI ^yu^A 

.J^UJLS 0 j>L>- y*\ i X$3 (.^J^La y\ JU***Ji J^vsil 

jjb aJJI jb JjL>tjj ^JlcNi cJiijil ^i*x> jl gjl JuUllj 

g “ " #s #5 

V AJI jV il)i .5>l aj^Ij| j& j^U/ 3 IJW- 1^ J" J>^ ^ y*X? 

CA^jAvji <^*pL* 2 Jj ^JlSI>- c-A^Jl IJU* cLjIj .AaUtj (^jJl jj^sJl (JL>- IjW 5 *" j- 

jjjj^Ol JjU- ^Jl oljl^flJI .U jJ» Jp jj^I jl^Jb jjC w\i Ail 

j%-jAIa 1 3JuJy*jl (^JlJjljcJlj Jxo l^jd Aa^A3 AjOLJLa>- aL? j J £Aj cl$Jl J *2 Jl 

.^~b 01 J-*A5 JJ 0 jjj3l jl JwLjj Uj ((AjLJbM)) 4((3jj^jail)) 

aJL^I j C(^jJj^2 .Jl aJJI Aji fjJjAZ&\ jtf* i^jJl CaJJ ,U-flil Ajjj ^j^JLA 

# f £ 

dwL^j A^U-Vl ^jA 1 1 jJj£ yJU Ail C-Ua^)I Aji jl 0 ,JjUL| j*Jl*5l 

p ^ ^ PC 

aJV A-w-i I A^jb^l ^-^P l^x-v^l^^ LJlp ^Jj->tjl IwX^ ^ Ajl ^wLo 

c . # c 

jl ^Jai^o jjS" ca^JaU ^b^l SjJaJI 3jX® 0 Ulc (Jjl 

£ # 
jJJjliT jl 'y jjj| .3 J>- O-^lj} Arti A>-j y) cIa>* w\jJj>- L* C_JL>*JJ jj,Utj j 

( j^?lij| LTji-w- jJJi (j - 4 JS*" aJJI jl Uli .L^-j aJL^II 
j jJaIIj g.Lj-flil a]a>-)) jfjbj ^3J-l 3 j>IjNI jJsJ aJU-I oXb cUj 
^JlSC aj! ^1 3LJp aJJ jjo cC^-X^- g.Lwj^! jl ^1 <^sX \~oS* 

.AJd.-X'lhXi A«*plJ^ 

jljTl AjJi; A-j^w^J L« ^P (J jAj j! <^J>u cjjM aLS^Xv* iijJJ jl 

J?L*»j! J ^j^ljJl CX®jjl ^3 Aij^il 3j\Ajl djj Ia3 j3 . 3Jo J^P 
# £1 

s-Ia ^^>tJ .jljS^Vl ^ iiUA Jj ^\jjS J ^ ]ali iiU* 


Y > Y 



2* £ £ 0$ 

*^Lvls 4<b1 diyS”"*^ yp ^^ai-x>tj Ly* b ij^ju* dl>- ^y L« aJL yjaj L wij>- Jj 

s- . # c 

jljTVl y» £jJ Jb" ±SLa jyX dy>y *L Jfi\ ^yj jlx*)!b 01 iijJL LJl .Jaii 
^/jj ^ji<U aJ _ JJuli - tyb" bis .ybu^lil Apy*^l dJiA ^y 

oAa v^JpIj .U jlbl* ^y jyb3l id-A dbl$ 4yylbU ^yli oiLA-l dy>Li 

JlXJLx! A_^J*>b j y>J yJ aJp A-JLyuaJI J^jyjtJl j^ 4 S ^yAU jybo yJ jlyb"*bl 

. C * 

^yil 4j>-^jta\Jl l^*s ^yy^y jl od^d jA\ <L)^lb .Ay- djLyJ^P 

. s- . ** c 

Oy^j jlybbl Abb byj . AjzL>-^lli o-p o^yil ypiy jlyl jy^.l? (b^y* 

# . # # s £ 

oy^La lb"jwb» jy>u yJj 4 Lbs lwL>-lj Lyb" (b*■ _ ^0^ (b^ .4jij>-^>Lll jll?| £-jL>* 

jjxil IJia bllo) Jlj-wJ by js; IjjU- jySw- Uy^Jl dJJb .<byP^(l jlyb^J 

y ^ # | * 

j^^b^l APy$»>c*y . Jby>-ya AJ^^d.1 jlyb"^ \ £yj>- j*b 4A3 *!)Ip (b“b b*j ((^Ll^lbJL 

* . c 

. Sy w <w■~~‘>vJ l5^ Lj^ oi>l U bl 

C # 

jS- jlyb"l bAjJ^Jl jlyb^l Aylai obf o^LcwJij £by®l Jb" j*~*i ^ 

US" bis .wisely!! jyb3l ^~*Az)j i^L^J N yA L^-l>Jj ybc<Jj y^> ^yJ 4A-oy 

e. s- s 

jl Ja-voVl y>» Ols t^viLsVl bsIXa 4bJb« 4 JL>> Jsy>t^» ^y?!lysVl <_£y 

^1 y^b) ! j j^t\ys> I 4 JI y ^yjl a^jlJI oJjfe .^yy *^1 j aJI ^yrj Jp j£> 

y» ylyV ^>JjJ ^y>-j y^^ysl ...pyJl 4,1?^^ 3Jc>-ij Ajyb^ yrlysl y& aISI 

I ^^ A ^ A\s *11 i.^ b^\^»LI ^JbS^" aJ b>*«v^ Li^wLo C yi ly^J 1 

. (Y V)((^yjajd, 1 JbxJkl ^ Ia^^^o jjJlII jS' lj 

^ c f. s. 

:ljjl L^>W? ^Ip AJSyj! jXC V L^sV 4xb4 jJ' d\j^ % )l 1 Aj^iij 

C c 

Ol Lli-*-^y bL*i .ajIj jJ*j jl ^yjj /y yjl oUULiS^Ls 

c c & P js? 

dJ-b yA cdJJ-i jy ly^Nl Jj Y(b^yrj L^c-d £bJ ^S*" Jyj 

^ £ £ 

4 Aj>- IjL- j yP ^ «Aj |t-bJ I ^Z-y^P I wLiij , £ ® ^ 01 

- a!?L^ _ La^-v^j Obs^^L cdU>tJl /y Jjy ^lt A^CjbaJl oUljg^l ^L^ yjj 

iSLa cdJJi ^ .Oy^U o^'yj bjUjV a>-U-1 aJI aj^i^ 

# j < # 

U ^jJ^J » ^ L?^ ^Aj jl L)j^ (y^ 2 ^" Oly^Vl dJ-L* (J jp~ - Lui^ds _ £jJL» ^p $,^y» 
^ - IwUlt d^j>- jy _ jib" bl 4 Jj>-yj U by jl Jyiij jl yj L*)) yjyo aJU 
.^Jbil ^y y^yd^yil 1 -La ^y -bjli JyiLc ((YaxjJj jr^? 


y > r 





c * 6 < # c 

jl Ol j f,^ll Ol <—ijis-l 

tAijv 5 3 j^-j ^ 1-uIp Olj Ail O-Jj jl OlS^Vlj 

JJi ^^oVl oJi>- ^ yt ^1*JI jAJr jl £*i .aJIp U jJ^ ^U 0 j>5 Ol l0x£ OlS" 

IAjLwvw* £LaI 1> 0l tA^->“lj aOJLp 4 -<^L ;> *- 4 jLw» ^j 23 .djcJaJl 4j>tLv^i 

£ , 

.Lgjl L&J^r ^£>* 


kS c^LOLaaJI OIj ojV^VI ^1p 

f ^ g, { 

0 V <JL« Lwya>t-^ Uli OJ-S^ ^ yrj ^J-s^ti OlOlOJl ^ j£\ ^>-\ yrj 

aJ j^5\Jl oJjs> JajjJ OL y*~*$ iillfe Jlj7 L» <0l LOzjI JJupI ^Jl OJJi £~* .^liSl jls>»l 

0! jJupI V .L^jj5^i ^i k^L^VS tiJJij c^Jcdl tjJli-l ^Jl*Jl SjA-J jVl ajjjjO^JI 

4jc^Jaj jio lc tAPjJ^ilj jJ£ ^>-U-Vl /^P J^il oJjSi Ju^ai OlSv^'Vlj 

oOa Ol ^1 Ij>w?Ij ^j^J j Jl Ajj^JI o^Ss^j tS^ljVl Aj^>-j c^jjl 

c^jjJl ^^a^cjJl aJVI ^a IjS aSVp LjJ ^JUJl aJVap Jj*j ^1 aO?» jXill isyJxjl 

<_£ jJ A^jlja «1 A^^jJLi ,0^1^ ^ jl ^v jJLli ^_>L^JI y aJJI JjI aS^Apj 

£ 0 

a^v^j/^I^ Jz [yjjZ'h tyL J^i (J^A>- 03^j, tl^JL>- IS^I ‘JjSCi 
jjjiiU o^ Oi^ y> a 5jliil _ Uj^ _ JuliJ Llaj .^Oj^JI 

s. 

aj j^wj 4-k^ aj d*^>- /y* Vi oJJO j ^L3ii Vi .jjVij 

.L^j J^lJI o^"£ ^ cajj-^JI .Stochasticity aJI^Oup 

^L-l ^SCaZo aj^^vjJ 1 a^jw\^ 0| ^Lj^aJl 

tf ^ 

.Aj y3 $ji A^j>-jL>- obl^jaygl A*^|j>- Aj>- j^jO» A^ojgjl Ujj-P L*J^>- 


j>o (^JJl oliJl A^^Li^JI ^jyljiJl tiijjJ-1 AJljj^iJl 4 j ^laJl 


X ^ t 



yA (^uI^aJI 0<-L& jl AJLJL>- <AApljj^l A-<i-y*Jl^ 4^»J^A-AxJl 

IJ^J 1® . 1 J 1 l ^*L aU I , q^j a ^ a .—*J 1 ^ jj lpy*. J . o ^ d^j 1 *p ^ 1 l. 

^jA jl c<LoljJ : ojjl A^JajVl y* ^xjl J\\ J klJj*\ ^Jpj (.Ajji £jUjj (_£^gj LsA> *V 1 
^ W**J8J loij^ .^^Li-l dj^AJ l>~^oA' 9 ^A_0 ^JuA^ywil jl lj-££ CA-A*i^ JJ>loJoJo 

4j aJ ^2-*^ jl^f^Jl jl Cd-bwV>- A^jgjlj Jl£il Ajj l£.> jUil 

Oj^aI $Ls^3 |$*pi*J aJL>- w\^-i jjijj^ , A^Ajl^-l d<J-^~l o—2 i'-**^*^* - ^ 

.Ju^aiJl \1a ^ IgJP biJ^ ^lil 

LUJ ^i*J jJJ ji cA**JaJl <_£ JJP Aj y~*j jt>o[ jl <i)jjl L5^i 

Aj**^ jtt cAjCj^UJl ^j> A^JLJb*- 4jJ_J iJllfc (JJolS" liU .^l^Jl IwL^a /jp LoJ^- 

i]Lfc J^rjj ^ All <^l aJJo>*o M *iljJL) j£> cJJ^- 4 Cjy* jl A~*j ^1 

Uj^^Jl J t; >J :Sfli» ^^kpl .ioli a^xJI cJlS" _ ibJjil aJUU dJUb J* _ lili 
jl LjL^u jl U <JjjL .Sji 

a^jL<*^-I ^ jp ill 1^1$ (jL<»»x>“i ^»Xaj ^L^«-Jl 

J>zj\ (Jlj jij tUL^L Aj^jXj J>^ A|^J 25 

( J k A3 till ol^ IrO.^ C-— y*A ^!l J> t-L) C)\ yA ^Ju jL^sJl ^Jl 

.dJlii 


0 £ ^ 

JiJ ?^JUl ^ ^jA ^>C»lp ilLjb jL L-3 ^^>-jA jAJ I Uj4> 

l) 1 Iwbl ^jal^wwj lili ,((! j^Jl £a ^^Jl (^^Jb V aJJI)) i^iJJi ^IxJlujT Jy aip! 

^s> jL-jNl Aj % >iAP 'V d/^ ^ /9 ^' ^-xjI^vJ! (jl 

j j.!k2j jl AJlj-jp ~^y-^ jy iiU>5> (j^J '7^ ^Ijul 3jJi 

* f f 

yA *Vjj ^j>c^Xoj a >-y C^^ill ^UaJl A^»Ip ls^ 5wbJji-| A^L2jVlj JlSoVl 

2^ </s i!^AiK* . La^v« o^Jj>c-4 jjUj Oljl^w» jij j jLj rT jl liljaJlj ©^lil ^jJj jl 

cA>»L*Jl (J^jil dhij& jJj* 1 ^Ajl^yJkl A^j>-^Jl CJ^l) A^wlS** j j^^Jl 

1 jjj jl jjjll>sJ /^jJJli .A^jSsJl yA 6<X+j2jL (^Ail ^ixiL A^j^J^l /^P 

jj\sSJ ^xll AjJj^L ail A_oLj_>- A-JLaJu yA *VJj _ 0jj^^Jl - A^J>~^il aJUI Jo 

aJ| A^»-lj>- iJlo55 . A^J^l Jwv£?l-Ail J^AJJ jlSCa^U jU tLpljjl j ^SvJl 

[j ^r*' 4 -V-'' ^ - ■ i j j~ 3 


Y \ o 



^biiJl aJjNI y* <U^-jl!l i)j& JJli .^U-l Jv2iil 

. ob» jJj<i! 

^ylSOi lwLy» JP JjkxU .ilJbcuO ^Js- jy\ ObT ISI ob Ja \I jb Jii 

O0>- U ISli .b^ajl y>~\ OlSv» A.LP 01 ajISv^Lj OLi jil y* aL >-y ^ 
0^ji5 Ol Appall O^Ssj 0t y* ( j~Jjl 4 jb-*Jl Oj^^Jl y>r Jl 0i 

JJLpI ^A^OaiO O^nJ ((OA^ Ob) AjyxJl aJjJI Jsjj^Jl jl toibU Js, ^jiill 
b^< b*> I AjllxS"*^® Ij>J 1 £■ b^^5 ‘LaJ^bll <Ujlj-JL*jl Ajj^Ol 0], . ^LS"' Ajb>-^ifl Ol 

Jj>eJ y& ^JL>I0^^ ^j-^1 CAbwaJ>- *bjl y^-fS' ^ A-Jb»*>-j A 'yb J 2yjJ*& . y&y«&^\ 10^ 

y* 0/; Ji c5^y Ol ^p^J l ji Ojili Alii 

A*j L.,<aj>-*b/ 1 ^xb baAL^ c1^IA>-1 y* AP^ij>t^ 01 t*}L*3 Aj ^ALlll ^P 

jhy C)yr ^jbj^Oil wlS"'! *bi! .ja! 1 ^i ^Uij ilbjfc jy\ J yi Ji ,j*-xJl^5sJl <0JbJl^A 

g. * c 

obi-bjji! Aj ^aIJslSI 0j3li*>bl aJL>- ya jj'&l 0l Ojjb&Jl A-Jlo IS"" j*L* 0l 

0l ^ Ip A^l^Vi A,lgi;ll .aOU.^- 1 oUlJiij! oJ-bx Jj b)N ^aOIj-OjJI 

^ aJ (-^01 1^ £■ b^jjAJ 1 ba»*««J , 0 l^J 01 ^ * b* >> * ***) UqJ^ /^Jj 1 y^ <__J 1 1 

d^jb^t^ Aj^»».^^5 ^ L_»J .AO^bj ^/ £. 0lb^3 4 ^Jl^s^wiaJ 

.aOp j-A b» 0^J b> ^ Oi>o 


- S^LO'Vb CLs^ij cA,jtJajd,l A^^l^-b 1baJ^ # d^S"" A-jb-0-iJl aJ^ jb| o-b^ 

s- # 

Igtf£ A-j>- jJ^Solj Ax>-^1^2 jV 1 ObOlOJli .^Jbbl y& A^j^J jbO>~ ^]| _ *^bi3 

U ISL# ,62y>t~*y aJJS AjjJwjSvJl aJ^j cAjjJAjj-LjS" ^y~J 

J*)b>- ^4 b^Xj-i? ^jP c3ol bj^Jj Aj^ uSsJl di-fc OJ^rj 

.^y^Jl i^k^l j y^yu li^j V^bj^OJl Oj^U 


T ^ 1 



# 5 > ^ 

(J 


jjSOJ ^Uj cj^jJI JJL*il JL» aj&^JL Ojj^-cio j-jJl Jljj N 

p 

tTtiiil <_iju cjj«,<3.a)l C-jIpULIj t^L-w-Jl jS* AjjL-v*JI ^1 

jSvJio aJI yi* jwLJ L*^*- ^.LL^I a_L cL^ito '\y?r A-A^SsiU <uJj olij^l 

.L^J ^Jgjw< ^ ioLax iZ^tXz^j) xS j^^> jl jl «j^>- 

.aJIp aJI jUii ^1 j^S^Jl ^ jJjiII ^-JyJI jjp Jl ^aJI 

c # 

Ji Ul A->-j jJ cA^Jjl JL>^» £-?** y J ljj.S ^t-LSl y^i <w^-aJ JJiJ 

^Ji J*jl jl wLj .ol^^l AajI ,^i>- SjDI oJ>&3 j^*pI y* Jl IL& LLixS"i 
cJjj U ^-S Jl 4>-L>tj *\*j Js ti^wJJl lij Lajl ajLL 

jl jLj:«~j AiU^jlj a^lil jl 4j>-jjJ t AaJJI .aJI Ob jOsaSI jl t^tiiJl 

jl p-Pji Ol ^j^dl 0 jj»J . L aJJU» Aoiijlj JlSJl J LjaJJ 

^ <V^Lw»*! Si • ; ' ^ «^L& L-S^ c^Jiil ,*J-Ll IL& JP ^JS" 0^ULJl 

Ife^ Aij^xil JLjJI oLaiVl . JLa* £,t)jjll jjylji (ill U j-vOj 

. aLLj^ oLLp ^tjlii Jl Jp a_JL» JSJu 

c > « 

CAjLjIPj djlJ-^1 O'* j^J^I C—-wL-*i wli J_*Jl jl IL& ^Ul y2L*J 

A^o y\ L^J y!&** ^ Ad^lv^ Uj, j-ft ^yljJ^iJl ^JUl! Ju^gill ^IaJI jlj 
JjU Ail jjSsil IJj LiS")) jl jLxai Weinberg Cr^f^ . A t jSvJLS \~* 

Monod^'j^» iiL- Lr^Jj^i-l ^JIp or -^S!j ^ ^S"l Ail lJu LiS" c^iU 

s. * e. z — 

AjI I 1 ^j*i (jl—J^li tl*Jai j'yi jA ^JaJI -L^a] 1)) (_—iSJI jjjtiJl |j(A 


y ^ v 



0 { Jf2S>xS LiJ 4JL*J cdJ^Ssli SJiliJl Js^aj oJo-j 

/y* _ Jl>- 4jl ^Lp „ £,l*ldl XoJl^o *>\i LwJ 4^j>-ijj 

(jyljS JJj^1? ^P 0Ol JjJ> (1)1 ^ |*-PjJl .jjjliU-1 

jJtSOl jl $.L*~UJl jl 4<U*>ildl 4-JwLj! iJjSOl l^»j 

^Ip Lc| SjJL* 1I ^.jaJlj t^r 4 

wLicJl 1 j>-J JwLj - oVU-l - ciiJi .^Ip -ij . SyjJI JbjjJlJtj <jy^jilS! oJl^J 

i * > # > 

^9 *h£j>\jgo J^>jjj>- jl <L>-jjJ J Jl^j J*^>- ^J^ 4 ^ijf 

j! 4x^9^ 4^1 j^ ^JL .$.^jlJI Iwi-fii _ jwLo Lif _ ^jw£ l3 _y*^ uy^ 

jJuj 44-J-l <iSl>- ^A9 ^*Jl jj-^jgi jy£ jJ“- 4^1 l 4 jj^sJl 

^UixJl Ja*j> t$J Jla ^1 oli^Uall ja 2>J& ^Ip wU^j [jMyrj Ol 

e c c 

.aIaX® $.LJl»l yy Jil O-^sJ l*j| ^Lp 4jL^ % !>\jiilj 


Y ^ A 





4j! do>- j^A ^£dJl ^pjl idj SJudP 4Ji\z?**^ iiUA 

t j# 

jlS" Adl^J *y J*~* iiLA . 0 j>S J ^IjJI t^-JJL jUax) JjVi i^Jlji-t .L>s^>w? j^o 

i J 4 ^Jp 0 ^^ Ujj^ 4^1^ ^ y^p jp Oj^J jl l,^ «$ 

c * 

,ol5 jl <J jA jS' Iaj Jb di-Ld S^lil C-J-*>- ^x!l ^y» jjz lod*- 

# # > > s . 

t?*-**^ % jd*j A^-jjJ IJj>- Ijg^-wj 0 ^SJl O^^o ^ J^aJJ Cj* 4 JUiib 

S? £ 

JgJ^dJl L>/ JuJ^O jl £Jj Apljgl^djJ ,4$"J-lj O^lLl IJL>- Jl^ll Jp 

^jp _ sl>t! _ *U3 £^d jJ jl c<jijd*P jl oJjL*^ A^j^ 2 J 4jii- 4 J 2 J- /^4 <ui 

tji ^p .ij *)J o\\ 3 ^^$ (j^tp ^iip ^*do 

Ja>- 5^Jo^ <jyj <d 4^d>- Jg^a <g| c^dTtdJl adA Jp JLiJ~i 0 J 0 I 


urj • < j ^ j . ojjfe ,o^jj>^ j oii^Apj 

. # 

(w~Jld-£i . (jLvjlj jSj jA Ud^ 4*«;)gll jl~vA ^jP wLAO JU 

« 1lg O A *w yg L^- c ji 4-ws^ Ig* - j 4 A*a}t 2 a< & ^Cj^ ^■*****' wv ^ ^ ^ 


U^v3 Jj l>- ^-AjJlj y» Jj ciid <ui-wP oUUadl j^^ ^ 

Ldy JJ? oy f\y^y* dj£i\ t^waliL) ju^aiJl j c* 


"T* 


jl^j| ^ y^^ l5^ J^) ^S^j>v-a 

oii j J&\ oNL>“j c^)gw> jyj* Z/ 4 ddxJl 1 jjt> j ^SsJcda^a JWl l)I aJLJL?- 

s « . <* 

jjJgj d^jj^2' v * t J J*^ $.Lp Ido J .fiLd-L4 dp j^SsJi J L 

tjJUJI dlii 0^ (j-* .j»^~j> J^d d^~'' 0_*li 


r \ <\ 



y* jl ^ Ajl i^Jy> AjI ya j*P <J\ ^Jl*9 

e e 

.^Jfcl c^i JbJl J^l 

jJJjCj IwL^J oL*** jj^xll y AAtJj ^>-1 L 5 ^ jibk 

c £ ** 

^jp .jjAosJO jl jjl aJLJL^j 3Aj>-jj c^UJI JJ^Ulj iLv^UjJlj 

yyy I^aSsJ c^ujajlj c4j J y 5 -L-^l ^-jaj pJt*5li ,£^ 4 j yZ&j Ajl Jp ; j^$\JJ ^Ij 

# # J 5 > 1 £ 

^9 AP ^JLxll IAj>- jk® MT ^JkSwIo Lg +j2*J <JJ>Aoj U l^j, JJw»Oej 

* * 

aJI ^J^^lAjJb ,4 «*jL*x>» cpI ^*>^1 Lj I^a^p li?Ljl <«_^-«-vsjJ ~ ^libl ^ 4 -p — j^Ji 

* * ✓ 

L ^ *^,/3 1 1 ^*^4 1*4 lot*c**»> i^ 1 ^ I y Lt^M 1 A-ft^injf? JI ^ ^ b*4 ^Jij^xwt *0 ^ 0 “ J I AP® ^JkS^" ^P 1 

- cJjlo- AjjJ .J^U ^JUJl ^jwb l£AJ j**l lAj* tLj?lij ^ 4 ^ jl 

. £ £ £ ^ 

, A^Wljljl L^-LisJ 1 j 4_^^wwv>J ^*lAox»««rf^lj /^»31 ^j.1 p* 0 -^bJl IA 4 J APP-I 1*4 ?tl*,O^I ol — 

JJLU - ^j^Swjj^oU Jl>^ ^lp JjA^ oljjjl Aj£ jl Jj^Ail (J / 4 

r f. s» 

I 4 P 4 JUp ^ 1 p a>»Laj apjP> CjI j*j\j aJ yi I Jo- a-opLp* jAA _ ajj^JI ^Ljj^aJI 
y* SJoxP4 A*jibM 3^9 jl -^r Ia5\**j .Jbii ^Ip tA^JliJi $,bj*diJi ^9 4 

31^1 jp! ^JU- ^9 o^o* jUJ <u>1j 1>w>j ^ux^Uj j y*j^ u^\y*~ 

o^ApIaiJ Sjl jZ* J tc dol^vJl oJl^£ .jUJl o !JZ y* 


Z*)y 4j2J^4^11 0«A^J ^AP^ *) *-„ <w>^xJ b C^^-wwsAj C 

U (_^l cjL>tAj^!l jjj^1? <ajO' jX 3 JjJp 3 j+£ ^colill ^j^xJl 

c 

^9 apjI y# Ajji Qjs ol*>j> Jo-1 ^y» Jw^juw* 3i^>cjiill 3ijill ^ $,y>r yy^> 

Ja-w^jlii jSx!l jyjh IA-oLj^I ^y ?\ijiLl LIT aJI>- ^xSl tjJJy jJ Ax^JaJl 

d\ £y .C^J-vaSI J\ y« &jy£ A^J J-sO OljJww- jl 

'^> j* y* <y> jaJIj A9 S?jjZ» ZL^- - L^jpIU^L Jljj A-ox-j^lJl oL;L^JI 
Ij-Aj .$.U^jaJl ^9 4^»j>tJ! S^lil jtJajca ^>tjix! iilT jl - ^210x^9 pj-tv? 

^ Ajw« jjSo (_^JJl ^jjl aJ^aj ^a>L^ ^ISs>-Lj J 2yJ* ^Ul ObiJl 
Sjlll <Jl^-wj yA ^ ot ^.,^11 L^pj^ t ^y?j s l\j <—*S'\^ jl biSCc IaSs^j 

<m ju^yp L^-Up ^s!lj lZju olpixj ^J 4jjjJl jj^ jaUjj->“ oLpjJ ^Jl ^>- A^liiNlj 
ijgyMj jA-J ^xSl AAJ^yi ^^Ip Jg.A9 IAo-Ij ^^>xJl 3U>- oljjj (>jjjj . Ijl>~ 
aJ^xJ j ^Jj>-IAjI) (Jl^-I S^AlvaIIj (Jl^l Ax^vl^jl ^LjJjjil L^9 c3jjAw9j 

# j 

.A^cj^LaJI ^9 ljj^» Ip 



JU-vLj C A*« ; )gll ^3 AP y£\ (, Jl^>jj L>-'JkjI ljj& ^Jj, ASsbj^b 

SwLsaj 5^ j > ^ a ( w- , lj^ ^ip ^3 aaJui^jJ $,\j^*ji }I ^*jl^A3 -A**wJaJl ^s ^p 

Ajj>t^iJlj caUS\]I b^J .iijLftL Ajbj p 5jj^11 ^ill obj^iSsJ^ii . 

.^jil j^SsJi jls Jjp jl CJp diij J^ 4 A^^^luil a}^s>x JJlj 

jl^s^Nb .aJU A^ii- ^j| AjaJ- y* Js>J^U jj.5 OUiwvJl 0 j-& 

0 Jj& ^3 (^1 pJj C^li jl flj-jp jj^xSsj^bS A~-~^L*il aJa>JJI 

^ ^ c 

^jw>- j^ S^b^JJ a^L-VI l)I ^Ip ^ «lib«& .A^v^li^-I 

. j^S\JI j»<kp 

# ( 

^pl >JI > ^jgJLxi 1 ^3 ^Uc^vJl L/2 jI ISUa cs.bj^ijl JL*jl ^Jl AjL^'^b 

^x»jo 4j»Lj L iS* j cIj^>- jLw» J^SOo ^**Ij c3U^ ^Ip y* aEIJ^Hj s^lili . j^SCll 
^3 L^p bLS*" jl l-bfc .ob&bfNl ^3j c jlSv* J^S"' ^ a-^jJI vJjj jj^J! 
bJl ,/^>ej L&I LonS"" ^j l j r?j l £*>l ^1 ^u«-Vill ( £^*31 i^x , ^ J c£ j•?** lS _y :s “l ® 

jj^^Jj-o^^SOl Jjb>- -^aS .iij^w» ^j5^ ^cjjlj ^3 ^’^>-1 ol£>» iljLicJ 

3jii ^iJl cInflationary^^w2jJ! j^SOi ty^ 1 U JjL*jVl IJu& 

^Jp AjN ji^ 4 aS j!Jukj m j*ys3 C^3jj Aj^Nj Jt*j j^SsJi ( j^_>c_>- ^3 Ai>-bj» 

aJI" J^>b>- /y» jjSsJl jLvwjl jl jl jl^J? Aj^JbNl y* .AjJ u oU l]aij | 

£ £ £ S? 

^jyljS lili JLJ jl Lxplial^lj jN cA^y5 »j-v^>- N Ajbj.i 

J^LjJl 1^3 ^U- ^x!l acj^ iaJl C-w^J ^ ^JaJl -L3 A^aiJl . Jl^jJ jl jjixi 5-bj-jJl 

,$.L?- I^SvAj clwlSv^ p-Jbd! jl Jj ^j^liM 

jlSO^b ^xll (j\jl^iJl jl ^pI ^^xll ^jyl^fiJl aL?Lw*o ijL>^ j^>-l 

^LjxX) jl ^-j a ^- w o .^(w^jJ-iil ^^il j^li aU^ Ajvjsljj oli^yp ^3 LgJP j^^Xlil 

S* J5 !S ” 

J^ljxJ LjU^o cJiaX) IJj>- Aa>c 4 ^4 l^SO iOUlia^l l^i ^i)l 
b« A*-b? b^bj^bj jl aJjJ^JJ ,AAb>t4 Ajvjjbj 

jJ oLj?b^JI ^3 ({aS^aaII ^p yboiJI)) jl jJLpI .^^LJl JumaaSI ^ ax^-Ip 
^ b^ ^ ‘b'J^I OUUa^l jl ^Ip JJ^ ^ jt-lbJl 



|JL>* A LXue 

♦ ♦ H 


<5 # c c c 

P y>*J L»jal^aj iSwlw* Uji p jl cJjb- JJl! 

O' J! JS^ J& o-b-lb Uj^bj UjJlj5 by£* ‘ • J 


3 Jjb^» 




4ai£j bb OliLS" ^ l«-^?“ ba-b^ 4 0^ ^ lbft> 

ljufc Jbo -b Oj~*b ji jt ^jLbi Jl^saH y c^~uj *^j .(obJl 
Ob-j-^ ^v£2ii '"V* eLc b Oj^>J J^*3 iiJJjb^j 


.<u>- oL j^,j>P ^jo>~j UjLxpL L*-bj b b| J& 1 4jpjl^4 4 JU-I 

j£ bj^tJl oJu& QJuJgJ I C--J w\ij d-b“ <W?bd L$J 4^j>-^jj^Jl 4 ^ UIN1» 

v ^ bvj 1 ^I »Au* L^vb* ^«vIax]I ^c* ^ 

^b^ . ^b 3 IS""' Ojj-^Jl dd^*b^ b^"^J^<wJ 1^ c4j^*b-i 

Henderson by^j^ cr'^jj 1 ->j^jb b»b- Jz hjJ~\ $.L*~SsJi j*Jb ^ ^ r 
4-to ^ Jbj (j^bo jA j^/t L*Jt\J y^S\Jl jjjalil jbw^j toiiu 

S > c £ f 

4jI ^b Oj&j>- ^ O^ ^Jb tjl^*b . , , 4lb*£ulj j ^bl 

j* d -b J &.Jl ^1 J^y JbJ .(r)((bio-centeic £y^* 

L^5 wL<>JI*j ,^Jl boC<eb4 C*b^b*j) ^3 4jybJlj <Wl <J-I L5 b b<^p J*b>- 

4_LaJ ,o^Jj>t^ yb»y" ‘U^b- ^ 5 ^" - _ ^IjiijJl Ujfc 

^ oLbl - oilb ^ - f.lll yb 0>*wXjo ‘uibCiJ i 

b jj 4jib>c^» $.ljjbj! j»\y |t«J cSp^>-j-* 4jbbl ^ijli ©jjfe ^ i^L-l 
US') cJlSsJ y\ p-l aU& l^J U iipl j! U~~>ej 

> e «** 

^jbvX j L^J I I *Aj>~ 0 b?bJ ((4^bsJ 1 *u<>j bb)) 0 *-Xua yp^ l *Xa) . 4bj>«jUw* 

lb* yf^ ^^b j^UJl jyUJl Jbw ^ Jf-LvJj J& C)jpj 01 


Y Y Y 



0 y^S\ jl ^ Hoyle f jb^l ji 0^aJI oLp^ ^ 

* # # ** > „ 

( \yp jVi ^P Sb^l U-^U“ Ijj^ ^^*1* A*Jiyjl ijL^-isJl 4+p\yi~ A-lxP ^JJt 

(.oJvJ&r *ty Cj\j\>^j\ Lf^ jU 2 ^ J>-ta Jl £* £way 

Jl ^J1 aJL**£J1 o^ApUJLS A^,^ejo s-bJli . jjLJI J dJJi b-J^L* LkS"* 

4j Aju \?si IwLj Jl JpIaJI jl aILa?- Ait&hl iSy J jj^Jxll Jx*^o 

il <.%L& J^l cf^Vb ^ a-Lp J o^jSCJl <^jj jJ>o“ .Luck Fluke Ja>- 

. jj L^2 ju ^ j^ib ^Jl ap^~JI aJIp ^ lS y aa*Ji* aLUL# ^ r <w^ 

*» « 

Ul£ oliLU jcp ^5" JwUjc JpUiSI IJmj ik^yi ij,jj o*>bU^ ojJJ 

.LxJlj^Jl olJUJb IJpIaJI Jj^ ^apL^j du*>- ^Resonances jpkil 
£jj JUJ ^ryJi Jl ULf obbJaJl sXto y» A>-lj .xj-i Jai-I JJj J? jr*^ 

Jb)l j£> Ajl jAII 1 ^Pwb b* JnJ j*?^l ^j>&jJl J>-l^ ^ jdJ I J* C5^ O^lSljflil 

jl ^L-l Jp tjJJjS*" jjSj jl Jj N aJI LjJ aj^SsJ caju>- J ^Wl IAa J 

jjj. Ia>^ jir Aji * ll-v _ ^ji>tx)i c^xji Jij. a^JaJi j ji y* jjj jji 

j e c s 

l$Jjwb (jjj0^ l) 1^ ll i<S d)l aJ^s aJu A*vlO j>w5jI 

# p 

t((Oli^L^ll aS^UjJI ^U1 dJ^)) l^iS" JjJ ii 

^cjLcJIj ^jJjCj ^jjP Aj^^jJl Ul5"j Ax5^ bf 

JvLj Oj^Jl (1)1 jJiJl ^ j^> La>-^ ^U ^xJt 

.(o^bj^iJl uy'^4? c/ 2 ^’ 0 ^" j .((Put-up-job J^ 


aJj<UJU ^ wCfij , AJLP ^ 1)^^J (1)1 Ali/4*y 1 db^A 

^^UJl ^bj^l aj ^15 U A-v^l>- tjj^i-1 ((ob^ljl)) j «3 wLa^ oli^L^#)) ^v# 


U lil LJUJ1 oi^i cRees jJjUj tCarr jlT ^jb^j cCarr J& 0j^\y 
^jSsj wLoj^J UT dL^-1 01 ^Jp b^5 ^Aa7 L^jU ^po" o«-b>-l 


^x)l aJjuISI jt-uil yi cjwUj LS i<up?^p oU^L^ ^Lpj cs-bj^iJl pblji 

Jjij (1)1 .pjji AjL^> b»j Aj*^L^a!1j cdjjLbj cAPA^J aJl L^jjbpl 

& j** u^ tPlay GodAiSl v^p^b jl bxiAw-l lij bJj 

* ** c t. 

jJJo <-j ysi - L jjsJ - ^v<4^>“ (1)1 blU C^ljjjl yA AP yx»J>zJi ^jj3 

4iJu Oj^JJ jl jljjVt jlS^J JwLj oVbi-1 y^AJ ^ .^lSs-wJJ Joli jS- j^Jl 


HT 



j s l * & a j U^jIiT *Aj^1 L 4 1^ caJj La 

JiOoj LJ%» %e jJu3 \^>^ J^j^jJI dh Ree c^j <yj^3 tGribbin Jxj* 

•OXj 5 *' Ul£ilf sU-l Jl£i^ juy 

O£i Los 3.Ij 2j>-j t> jS Jaii wL^?_y jt LjI ^^jJj j^»I 

OjSsJl J^Jj^jj jaJIj SjjJuJl <LSljil (j\j JajIj^JI oJjA tjui 

Cry'ji U *xA- ^>xj tb^>-j O' aTJj ^ LuU IA*j .Anthropic l-L* 

O* C-wOw^wv^ J*i l) 1 £e-CJU*o Oi £jli Nj C0Jc>xj5 (^jJl Jc>0 Ol 

4jL^J aJl ^jp aJa-v^vO oijJo {J*>- CAJ^j A^lj f.Ljl /yAjJb ^>Ulj cJup 

If! aa^JL*- o^Laj jtf' ^ cd* l£^ 3^ ^ Lf*ip £L*^*Vl ^xll 

* l £ j** 


Y T t 



$Qj£aJt ^ JA 


t_ -1}^^ <uU>t^vJlj jj5sJ( ^Uij ot Jfj^pVl aa^*>\a!I JlS Ja! 

,<%JJ CL&j a]a^- Lfi3j .JukAJ jJj.IL>- /^4 ©J^jJU*v4 cH^Ia v^ M 0«A^ (jl a^SvJ 

^jTNl ^<A9 { i <<Jl^Jl 0^ysJl , A^>t»vw*^Ll A^X^-1 ,^ 9 ^-*pLj-*^ 

0.5~\j>^ AjL^J jl }Jj>*A ^3wU& y>*J 4-g_>- L^ilS" J JuojJ AjOcJa)! f.Lj^l jl 0 

^yx oL>L*Jlj JuL-jJl j*j I-Laj . ((a^x-jJ Jlsa$I ^Lp ^ lilTj)) 

axJaSI *LiMl ol c5^j Ajl Lc .^jS^/l JL> L*jf ((Intention aJ^jI 3jJ*saSJI)) 

* C 

U i .sy>-j)) I^-wvAjV <uJl vijlj jl V ^iiJjjj t^PjJ! ^i 

4-j^wvJ Ijjbj cL^Jolp 4 j>- y Ajc^jflJl JlSv-^l ^^->“ a!*}L>- ^jA ^ 4-Syrj-* 

.(V)«aUI 


jj^Li j. vI^p Li^Jl ^ ^ y*LiuJi ^y*-*L> |%J y^J 

dnertia aJUsaJI J*}L>- y* aoILI aS" y>~ j^j6 yJyJ yJlyL® 

^9 Oi^-* aJ <w-^lA>-l^-l 0 ^^ 

iljLwJ yP ^J| A^j>- y» j! ;^yLgj) L>~jJyJjJl 

£* .c£yd ^L*jd J*i jy» l^-ip 5yjll ^ yu\ ^1 cojdly> aJL> yi cyLd 

Ja! ,5jIp L^o^sA* jySsJ ji j^JUl 5 Jks^>\ ^ Jy>eJl lAA cdJlSi 

f- c * c c 

^ ^Jl^jP ^jA LJ*j A9 AjI A^-^ji-U tljc>- Jjx* Aj^ IAj ^IjijJl 0^ yj j*j <X2uS'\ 

^ j^sj jl y^s-c 'y c^S"I^S0l tSfLjj- ^UaJ! U-fc)) :Jii9 ^UjJI 

^yil Aa^J aJl ^9 lj^^-i j*^~i £L 4 “’J^J ®®JJ“^* 

^jaJJ jL ^yslyiVl ji $,UwUJl /j* JjJaJI iSjiJ ^ AplU L^jd 

©jj& ^ .AS^LaI A>tyJ ^ j>^a yA j£\ jJt> y^jJl AjcJaSI 


TTo 



4^Uxjj cjjiil cLJJwU ^waxil)) :Boyle o yjj 

£ f c £ 

^\ £j \jjJi Ow^P Jj ^ j >-1 jj>-lj cOUIjk-l 4 j yn Jl 

j^JL>- aJC Ij^JL j^v£*]| {'J? s-L*JjJI j 4jL^*>liJI dl yc^\ Lt 

. ({A^>**il ^iJ! oJjfc 


L^p ^p Jij capLJI J^p aJIj jj£i\ jv S^jJl AjjUil Jjjj J^;>l JlSJ 
J* j* b) Jli jytfl <y Paley j%Jj ^j-a^I ^-UsiJI 

£****** ss c 

[^aL>rjtj Jjt-i ‘ckj^ oU-U apL- Jp O Js-j tU- y> j**j dJ->l 

£ £ 

AjIp ^ - j*J £>» jjLo AA>^Uj dJufe ^iuS^jcLgjij^-V JJUll 

v £ c 

t-^A j 4 1 ^ C- j P 0 *^ ^ AP A r— j ^ 0 i ^ 

^.>»^«.,<g.xjlj L®wCp^ ,c3Jla ^Jj>-I a^owsv.^,^,^ iji^j IT LgjI 1 ^Jl ^IJL c3^w»j 

C ( £ 

, ((^>- j tb^jii ^Si ( ^-^j-^ LjU aS^i 

Aj Lv*>V® ^ li^S»js I ,ArfM»WVwjlj itoCtJ AjL 4 ^J i Ia*J 1 IwL^ ~y* 

zJk\ Aplk^bj Oj^JLl j^£o ji Ju^f .^SlllLj 4^-v^ 4 IgJ ApLJU cApLJJ 
.^yjSsil ^->-^51 Fetus ^ lc aJI wb^ ^bJbj 4 <u>- aj^^p j^SOl jj JjiJi 

U .IjLa^ ^tw2j 0l ^1 L5^ ^ c^j-s^j l}^ 

# £ 

^LSNi a^^1p ^pjJI I*-jJi X~&yd Up^ ^jJL 01 y* aj ^LaJI 

C)\£" jJ L>»5vi o jSvj ^1 

£ £ 

0l capLJI aLJ ii> ((aUI ^y> ap y~,&/»)) L^-JLp ^k 

Ajk^ li| U JLj Ol jlS'kVL)) IjijSvj jl 4^J>eJ pJUJl lUA AjL-^ 

^ (_s* -ifc; o* ...< 3 ^ yyi j^' j* jJi ^ »jj^> 

^ ^jg*^ )) I (j^" L S , ♦ » j^^O I C_«A s_^ ^L<»*ps.j>' 

.Up L® a^j ^kj Lj*a^» ajl^J cAxkkSl Jk>-^j ,.»^„^>:SI ?tj?I^Jl ^J^Juil *^((jk>^ 

!# 

ki^ 4 lS y***** L®ajp ((^^ ajL^kJ Aj^b-cjiH a^®^\aU)) ,kjj9 ^33 

^^LaJI /Contact iSl^^l/ ^i-jj ^j-kj- 4 1*^ jlk^l 

ijj ^ 7 ^»wC® ^Jp - PI fisj ^ aSJj APjj?j^ .Sagan jlpL- JjlS" 
,jk*^® cp^*xL>- ^Ju^k- ^lwVi*^x^lj A-J^ Cj^^-3 ~ j^^ll 


TTn 



„ £ & 

. ^JIaJI ol^- j^d 2L.UI ^Jp ^y^ JjLjUL f^Uldt ^^Idi j» la a* Jl*aj 

#: f 

Id Ip Jt L*j 1^> dj-^Lil UjjL>tJ 3 • ^hjd ^y* ^y^yt ad* <_£jj>-J 

<j\d jj+s2* 4jl ^Jp ^JJLaS! ^JUdi td* ^Jj, J Id .A-^^j>- olpLiaji jS ^Jlp t ^JULaII 

S. * 

jj*p yv ySy c((ddfc)) *%*£ 5y>ry* ^yUjJ p-Sld ^iyr jt J^Ia* Jddj 
^Jp 0 y£*> L 5 ^ tp^ t 4.0*1 J y& ^ i^<d I ^ J ^ d L® . Aj .5 ll 1 j J 

i«^w*L>“ ^^>-1 ^^Jip dU& jt U»Jjp ^d"! ULd 1 (s—dliX)^ . djid dJxld 

Lo I UT l ,^, J t ^a* aJ^- I jJ i ^Lp Lid 1 y^ Ids"* © iA^-^wvn^ ^*<-*«d 1 y^ Lo * Id^&p 

^ La^ jjSjjJo ^ITj jj^>-i ^L)l .3^dL* ^v-fi^AP ^ij jt ^dai^o N 

cSj^-j- 4 Idjip jt Aj^di j ji>d$ .Ud jjjj ^-3jAi jt ^*jd"*w V Udd cAdiAJi UjjW^ 

, Lj^L^-^ U”* jJL- Aj LO-j ^Jp IdS^ A-dUj 


C ^ j, s* C 5 s 

^5^1 a^jJj a>- y> jJJi a» ajoo tUUl>- y\ L>t-j>w^ 


I** 


dl 




ji jl£*VU 


wJ^ ^ww^jdl ^LUdl jt ^pjjj JjL>*j jJIp U Y^-j^ y& ^dd .Jil jl 

f # H ^ C C S ^ ( 

Lji j| 4 L 4 LC L/>^-^ji^ ^Ijidi 0^ ^p ^J as . LjAjdi^ L^ivj {J^>j>zj 

.Ifdp L^a^- tLft Ajoj jj2j ^^ iv--ijJ ^1 3^^>-^i.1 l2->LJ'^/I *j*j 

.^t^gj J^Lp ^ y>r jj j£ ^v^La^ y^Xai j^-d^dl ^'“jl c^dJi 
oL y>\jj jJLp JJ ^y» _ jA-j Ud" - jjSdl oh) Jeans y^r ^^ 

1 ^ 0 -»j 0 ^^^^ I o ^ L1 , ((&d 14»v<w*o Ur a<o< a \s p ^ ^ ^" || ^ ^* c ^ 4 


Ji Uj .A^Ji jA Jl Idjip ii^ ©jfU-^-w 4 3jJi jf ‘(v--^; J* 

> C #= ^ i c 

^dl iLjjdU ^Sdo jl Jd*( J^ tlJLw>- I^jOaj jl aJM>-1 aaUIp ^j^d oLiJl^J ,, ! 

.L^jl* Jj^l <udS^ jJUj Lj^ tA :; j?ljj L^jU L ^iygJ 

s* it. 

Js liy>-y> ((iA-Jdi ^)) VUd .iLsd dJLUJl ^ JlaiJ Lp^ 

JJd-jJl <_juSo 0| .^JIaII ldj& ^uUj^I ^ula ^J\j ^/ jij cL>-jJ^dl ^JIp 

CP c 

jl /y> cjliil 

Jj>-I dvd ^yijdl (ji ^j-d y* Ja) 1 ld»A /^<» ^1 Jki 

4jLa!I L-.J^ jdo £ldlj O-AaII (^Jldsdi tdfc jt O^J^ . jt^ddi 

P s* 

ij^iaj C^>s-Jji Oii .^ladl id& iftlJj (_^w0» La^t c3 j*j Ujt .i ^ 0 ^ 2 ! A^'Vt 
Ji 4idt A 4 sJlOw* didSdt aJ LiC IjJa 4 LdiJ jt «, <^-v«L>“ jddo - 4-JjjjtjJI jj,U-:tt 


Y X V 



A>-1>- g-L&j^yglj AjI j-Jtp oNJ>tli Ag-tXuS^ LtXj l)I 

£ 5 s c # 

.Aa!j Aolp A*x*Jg AJ 3 ^w<J A>s-Ju£^ *,^gP i 1 ,l>-lx>* ^1 LuP ^cJLo «/ 

e « 

g-Lg-Vl ^Jlxi ^^op^I oIpLJI ^S\^aj_ _iliS"" y IJ^j g-lixg-J apLv 5 aap jJ&j 

.Dawkinsj^jb ax»1>- 


^ I X i y>- \j ^ v^~ ^ ^ ■■»■ *&•*&J I Lflj | A^^i* I «Aj wLjJ 1 <AaJ i 

« > s* ^ — 

jJi 1-L& Ol caJ jx)I ^'^'i ^ .^ 4 ^AC AAP ^1i*xJ _ ^>J 

e- 

<a^k 1 aJ.^s^ao IaJI 1a , £, l^oJxiI *ap «-\j ^^1 p 1 a«uLj .-.Ax*-***I 

Aw2>tA ^Jl Oal^Ji yj \jjjl Jj cJ^Svjl y Aplil gtJ^I J>\ y *%J a >r y* 


£ £. ^ £ - 
jjlg,:JJ A^-L-Ml A^u*Jl N^l ^PO ^^^>t-^Jl , ^A ? 

iljil APj! ^-^r ^j^“J Aj^IoAJ l i*_JJgXj 4 0OJ^ s- 1 * LS^ . ^JjJjl~Jl 

OjJl Aji-v 5 y tJlJ.1 ( J^ r v^ ,^ix$ Ll*A ,J*oxj p-^-Jp 

* C- 

^5 ^IxjaJl Jjlil AxJl A*jjJl AP yostyj* Ju>tj Jj-g>- £tUb JaJh>*J jN Abigail 


OjJl jCl*» ^JUljj c^;^J! c^L>e-w*j'VU ^A-jt LftlL^I^-oy33 .A-w»xJj AAiaX^ 
|jjb .y2+)\ U -til aJ’IjJ AijiL^aPj tJuJxj ___y^gp 

p c ^ ^ 

Ajis*ci*> 0l jji ax^u^ 3 Jl ^Ja>-y. jl AipUax^lj oN aJ^jX^xJ^ Cr* or^^' 1 
jJl^ll >^jil jJj |%J t^r^J ojjl A^»ilx« y* SJ-a Aj| .aJj^vj 


C^L^jJi AojJi ^v» All! .^UjlJl 

oIj^Ij A-jxJl ojJ! AxJj c^lxiaJl Jc>-lJj g-l.Jg.Jl ojJl 

- i# iS ^ c c 

^xJA .AJLJbkl |jj>- Lu^5 A-LLJl A^gjJli" IjLXv jl Jui-O jl 

it c > c 

AojJl APJ^j>t^ ^1 yl Ju>-U .L^j <L,Alil IwLJ AojJl ^J Ji>- , ^Aj (j! 

AojJl Jlp AjlflJay?l ^La£" 1 pJu ^JlJLj Aj^ Ai^U^il ^j^2J>tjC jJjj 

c ^ * 

iljil jv j-a ^Uxj'Vl J# l j^li LgjV AxJiJl Jp aIT oiijX) J^UJ! IJ^i .(5^-^ f l 

* f 

g-Lj-oaJl ^jL UjJP jjr^J .^jX-jxJl <U^aJ ^1p jjwiLx* J^JjLw* 

Aj wLJ I JL?^^j-jJ 1^ 1 yS li c LlL 1 /^a ^Pj^->t^ J^>-^j Aj wXJ 1 A^>- jJy*~^* jJJ 1 

Jgjj-^Jlj Jjyljd i^JJ^jj SLi-l j (^1 cAJlgkl jJJj C-JU^ liU .blip L^j 

lyrj j! jJu> JuJup cAijJl y aJIp a>- jJbj ijug- -pIxj j^SJl ^ aJjUI 

^ * ~c 

,UjL» I^^.,^?j 


Y T A 



. olb?lJjbxS Ol oJ-b ja !j ol JJ /jSvJ 

^j^-Au ^^>-1 /y 9 <4*J*!)U,i ^cXJ ^ A^JaJl jb>-| pAi r* jJ Ij-* Jj*^l ^yl y^^l 

i? ^ 

^l>o V <u5o _ I**!? _ Ia& .SJL*il oAjts .jAsbJ olbj* Or 9 ^ bi5" b*wU 

Loj^-j /^SsJ .4_43 j^» ob/lA>- cb& bJl 4jLiJ--ii .t>bbL> lOUj J^LoJ 

^ e £ 

yy- ^Qaj oi $.yi 4pi,k?",»b .cjL^j yji o-L& Li j^~aj oi - A-^vOj $.LaJu ^ 

~ ^ £ ^ £ 
J^jj-0JI O^^Jl ^ 0Ol Os.Lb oli^L^il 0^ - -L5"bSb _ 1 Jj>- j^2>*a Lj) 

iS ^ j^Vl 01 . yJ ,y*» ^ aI^JU^ OJJi (0^ c ^ oL^JLi 4jjjj^aJl 

<%J jJ aO>sJLww» 0fiLw^l 0l ^LyS^I 0l^*Vb 0l j3> 1 .(^Ij ^Jb^ 4 j y> 

a,' l*.L *j*«*»*«**»*^ O^-^^jil 41x5"" (^5 ^! aLS" 4«aO 

. ^Jul^ ^ A Ajs^-jjJl wUP yJjjlj £,lll 45L5 4~w*J OJ-^0 5 4jL» yjLi ebb* ^JtAXtaW* 

(t0 ^'J^j 015" U ItO-)) Oi ^cxx^o of ^ O^o 01 LLp yT^I oi^Ojdl 

.ilLfc 

b^^xbl ^b j* Obbl Iaa 0^*-5" Cj^ b-^>- jJ^aj Ol b) ■_ A 5 '*' L *JlIJlI 

# c 
4Xa i^b» 1 L ^ l * ^>» ii i.^fZ*** b<^ ^ 1 J b>»X>“ b 1 L<»«P *Aj Jozsi Ol b& 4**»wb 4 jSj b* 4> 1 

£$ y* ^xSl 4>jjJl oyijl 0 ^ AaJ C4^J jJJLaJ Jl>^ 'b/ 5^ .45jydl 

^ J^l 15^ ^ys3 ^ ijlxll ^ ^Ip Jjy> Resonanceo^ 

^ U 4jL*«x>-l Ol ^jaII ^i-j^pl 0t5v»^/lj 0^5 v-^a OjwLlp cLoL^j 

ol^-l C^LiJ^Xa 0->15^ l-O^l fil^-Lfllb ^llxjbj IjsL^/a Nli ^jAj 

^jjjfiili .Air ^UJJ ^JaJzJ>zJ JuTlOb tlj^J .4iL^U^ ciXlj ^Jz>jA) ^iJl 

lJwj>- b-b^> VUj^I ^Aaj ob_ 4 jM eta-theoryA-Jljjb* ajJ &j ^ f^jj y* 

^ p 

^t-!j cUjJjI 0^ o^5jX^ C-^-J oJ^5" Ob^JiJ - .,*_JLS 1 ^Lfli Jl^l OV 

Ol ^->tj 4XLxil ^bJj)fl Aj>-j^ OU b^j j»AiOl Jl>“l b^j ^JJlXj 

.b^jj 0JJ5 bjii l5 aj 

cr^y b)l 4>-jjJ ^SwijLJl isj^OJl jj)g:T 3ybl Ol y^ !^>-^1 ^ylyp^l 

0j5sj Jj Uyftj .by^y? 4Xwj>- ®y^ Ay Ol - <■ ^l.bll 4jb^J _ ab>-bL4 

^V» (Jlxii ^AjX^ 4^-b^> (JA!,4-jXxil A^iJ babJl 4il^-b ybtX) be \s>^s>-tl^> 

^ y^l)) Jybj ^jbj^l ^1 jyxj Ol - Aa 5"UL _ iyi-1 .JajJ Ol J^x^-I 




cs-lilj j)l I 3j iSLaj cUlr ^-wwU>» ^-Lil !3L>JJ iJl 

oU;>L2^ aJLvwL^> ^y> l^JL .^cjl L-31jl?Vi UU il4-l 3jSj 

£ 

L»^ Lj J>*~* j£* 3«AXJs <10^ 4 £■ y*s>yj* *X>L^ L^> y$ li ! 4_-J j£* 

jJi .<u^*L* Js>jjJuJl ^SL^Svjl dJUL ^1 p JaJsi J^Sldxji jl 3 LJ-!j .Ia^Ijj 

J+& (Js® L j^ c_^lx^Jl li-& tw^Xi i-Xd oLS^ U^L® C1^ C.J^ 

** (. C 

Jlj-wJli .I SLi-l J^ 4 toJUd 4^L ^ LvJ Lg-3 #(J >J il 
toLsM (jJllj j gJa7 jU ^j^Ssil ^9 L> jtSv> ^9 ^1 p LLxJ j-<^ 4 jI 

j>» £JlJ L^-wvJij -A>sJlw* UkJ>“ tgjU 

j\jlji jl e-Jli-l IAa ^Jl ^TjJ V 4^j?j>-\ <j;jJi ^j^liM ^jiUJl 

Ijlj sLA-li c3^Jj>«^» oL1]ax^ iiiy ^Jj .L^JlS ax^ISvJI s.LjdJl 

Jj>-jj jJ LbZyry* i)y >^Jl ^glp 4-jJki 3Li-1 CdlS*" li c^j-dj J^>o .JS'^U^^L 

^^4-UJi JLi-i y^y* <I_j wLJ\ sui-i ( jp liu ^SsJ .0^^vJi 

s# c 

3 j\Jdi£ j\j s-Lj^aJl ^jjjlj5 C-^aL>>I U Lis . *>1x9 <w3jl ^LiX*-J V JjJj>~ ^jA 
AxjL,/ gJ 1 SLij ^>txl oL^Jll LLjj wVa 3 LgiSCw* 

^JoLJVi jt Ia^LL* ^x!l ^UJl 3i^laJl llL^ tLJ-ta J^^ 4 .L^ij^* L>^ 

C . C 

y^y cy j 4^ y*3 tj? ^y^j ^ ^ ^ 

^3 lL)Ju 3L>- JlSw-l ^ iiy*>» jl cSU-l c3ls" bjJ jjSC 

,U-jXjL« Jr^J! Ol cOj^l ^ j>-\ U jl^s» 


rr * 



2Ujfl <C 

h ♦ hV ♦ 


l^-*A9 4 (( AI^J 4aUI)) ~h *01 aJ^A 4 c£_ / r > ”l *“^*0 

.t-^i ^jJJ 01 ^buiuO wL^i AaJ .AajJaJI ^UkJ ^ y>-\ £jly» JJ^ :>^-j or ~<dj 

4jyLpj 4 Aclj^ 0 j+*0jj 4 0 j-mS"" ^Ol fAX-J aU 

Aa1i>c-* AaJj ^yj?yk\ lJj& cL^-Jtilj JaJ AA**,UiJ ^ ^a)I cO^i £jij Ol^v^l 0^ 4 aOj3P 

AAj^Jaj '' U *^ - p-^l^l ol C--->w?j! cl*-^ 4 (< ^oUl ^Ju^aJI ^ l* jJ- 

. ^ ** 

o'jji ^-0 JIjj U oJJi ^ <uSo 4 4 i*>U?Vl ^^Ip { j ~J l~ 0 >lj 

.^yjl :LU*JI a^TL^I 

_ £ C £ £ 

jJI poOJl j^gjL 4 Ju^S 01 ja ol ^1 5 J* ^y j&\ Cj jt*\ AaJ 

cjl^l Aj^L aJj 4 AjjOJ| ^LjJ^jaJI Olpj-v^jA 01 .A^Ljjl S-IjJjjaJIj J\9jUJI jS' ^1 AaJaU 
JSO ^9 A->^ 2 aJI Cj>jy*£> U li|j .Aj>t_» Jj» A^JJuil OL^LjJl £jA 9^J ji 3 JP JcO J^>- 

5 S S # f # # 

0l® .LaJlp jJ^aj pj ^»j 4l<-^>- IJ-ju iljjpU olO?ljl! IIa~Jaj 0| *^r dJ->l !^si 
^JIaJI £>» cO*)^ Jp 0^Aaj oi^jfljl 0l jl 4^£l>-l^ c 30 ^l ^>^p aj»-j^ 

{£ I 4 Aw?ljj A*aJ ^A-JLiSsjj ^ ^Jl Oj JUP •u-U 1 Jl cs* 5 '^' 

oJUwbr A~>lj AaJ ^9 aJ-s^VI Si^JLdJ AjLJI ApLa O^IpI jl 4AJ Jjd\ ^ Li^lp A^U9 

01 j®U-l 0l Jl^l !0lSsll ^ Oaa^o ^-Ia- 4 J^Lioj cLJ^" 

OL^Vl ^Jpl .L^J^U^Ij aIJ-I ±jJ. J$ jJUJI Jua A^i Ji^l { Js* aa-JJI Ol 

OLO ry> ^tUa^» j-P AaIp AAj Joj 0jjJ oO ^LaJ ^P f,,jil a^wj 

£ C £ £ 

Ol 0l IwJp 4_^^2J A>-jjJ 4 AaJ|j 4APjI 4A : jS" i L^Jl Jj 4 < W ? lll ^JaJ 

. 1 $ «w* iA^AJwvvsJ ^ AA^^jgJl 

lIa'V^I^’I cl—0s9lj ^)LJl ^vAaJI ^9 .Jo-I^ ^Ail 

^r\ 



c £ £ t J 

(£j* £-yl Ol Aa^jaJl liU-U ,^J)1\ a^L^' 1 4juJail <yy J-p-y! O jJ~l 
3y j! cObuJl jl <yy 0O'0jSj 01 aSUIj tos-lfiS j cibl^o y5 I ^yJl ?aa!i>*>» 

4 c yy*ii <yyLyiJiS ijj yNl 01 ^1 ?aaL>^ ^oly*- 001 ^1p cSwL>-l^ 

.L^jlo j^LaJI Ol^- 4 ^/^ Oir ii| 1jjJ l£j-^ 1 0^ yp 0y>*-si IjOp-U 

C^Ls-^w0?^j^Jl (_£ ylJl lOkjOpi^ Obsw. ^y .OkiA <ZsJ IS""' 4y4 yO*Jl 0 y2-ll Ap LjwJw»>j ^y£3 

J^kJ J*}k>- y* Ju>jw l^jI A^-^y-^Jl Syiii yp y JJL! .4 a^-Q?j1 SjjjJI 3yL)lj 
£ 

Olji yj ^U^l ^Jjj ^Ijy!! OliyyjJl cOAj .OIjy y y^JJ Olji 

^!l aJLsaIjj ckiy!U iJy> UJu*3 . k$Jp ^ y jJyj _ Ok jySvJ'V IT . 10kA j y>*_Jo» 

V t f c 

^y£ A^N-wO 1 0 kXA O^'k^P’ k kw*J Ok-i k® 4 - J^J k^i. I ^3 wO OyAJ k® wOp ^ 1 C J1 

oJp y^J Ol 0Jjk$C»Lj ,kj-L*XJ ^ y2J ^y>j yy ^P Ayjg Qgil okj y ylJl 

** £ £ 

<^sSyj yiil cS^kkl cOlji yu 3yfljl yp ^.LjVl OykOj - y^-^k _ 0^k-^ly 1 cpUyyill 

.JjOxj LjJ 4--y>Au*J 01 k^Op 

^ # c 

{* yflj k» JjP (^yJi (J>y>rj OkS" ^Ajkf loo 01 C-^k J&$>\ wLtfJpl wLftj 

jj3> s^-jJu W -j ^-0yc 4^01 yil 3ji O-p y>-l OjJ . L^Ixa; ajLjw^JI ajj yii 3yaJl 

Jj>-1 jOaj 4^9 43jjA^» O^liyyfljl COlS^ k^Jy y>J .0yyjJl jjO! JjkjJ J^l 

4j j^d\ OOIT .4j^jg^Jl oOjfc ^3 ^y*yyl! 4^>-jll O^kvv^ljjjl O-^ki ^JlOb^ c\V 4.^1 

3^SCOl ,jS I J^-Oj ^wv^^SsJt £* l j j jLIj c->w?ji iOy^j apL^? o^kpj 

Ok? 4<uli £^JtJl _ y>-L> jl _ U>js> j 4 ( ^rcyOkjj OJboj OlS^ li| icOlS^ 

. # f 

Oir yi-JjiiSl 10 a y* $.y>t3 ,5A>-lj aJa>- L^jl>» iSv-OoJ Ly^ k^y>s^»JJ 0l OQxpljai^^b 

.W aOJ Ijf OyyAll <yiJ yJl Z yw^U <^3yJ aOLo} Jk>-^i 

Okj^isjJ *0kxiii-l 0k® 4COOi-l jjisil ^Ok>^Ji jU?^l IwLfc y 

OyjiJij Z 01 y 4 ^3 . AwOj A^J ^laj 0kAlx>«J O^ly k 4 AiL^s^Jl 3y0l 

yJjLOu U^5sj 01 kOlS*" L^kiOS^ 01 ^ 43 y2jL^>- ^ Ok^y-Oo 

** 

o^lj UiS" :3yfijl Jk>0? a] a^j^o AajAJ 2 -Jy Jw^l Jk\ 3ji aUS"" 0V l*ift >QuJaJl y« 

Jk^» oli 3y ^^3 Aj^0?y^Jl L*i .aLULU 3y3Jl Jk>^» ^^3 L05" tJ^ljil 3ji aL£" 
3^jwb^ aa^^-sOJI 3ya]l 0 >-oj ^ys-s^JJ ajjL*v4 axUS"" J^ly 3ji 4 -iO ^ 4 ^p 

# > s 

Ojj aJJj <3y0 1^X>* 3001 J^ly olji y-Oiioj 4Ajji 0j^ oULw> Jp 

.OljJul /tJ^*- 4 


V r r 




y Sji 4 _LxS^ jl »jyydil aIiS" * 1 ■ w aj>~ y^l-adS" ^Jk5l ^ap.2 

. L^*ii pji) U jup L^pjL*J UiS** ^!Ubj caJU^*}! o y^p aAiSsJI obU5s$ 

s# # # # 

li|j .I Jj>- "bji^ APy» JJLj <_3jb J*X>- aJ-wU y^>- a!i£" C-jlb”" li|.j 
l^,dyy jl {_} ^ J m b ■ jy^-*-*.^ 1-^— ■ tp j * j >> jb a«L 5" LL>o 


P 

^JLC 4_J| Aj J& jl . jJJjiT ^yJ y»Vl ySd iaJI^j N APy~o iiyW2JJ AjjL~* 

jl Ixj .$.yjaJl APj-^j JJIij b^^T Olji jb ^bibj c^yjdl y>» £y**l jU&'b/l 


y*a jlS" Ay ball yjjb? y*3 .bs^-y^lj <Jbll ^j*P£ ^llllbj tsyjail cjlj5 jjbyyiJl 
5ji Jj£l) jyyy^ aJL£" L-i*-^ ^ *j A * y>j Z j W olji a!i£" O^SsJ j) ^Syil 


. (43 J d jJLUw* 


ju s _ j^y <y«j 15" yjyiP*JI jycJ 1 *— ! y^b^bb I 1^«^ *> • 1^ 1 a1^L-*A 1 

i^yT jLiix>ej jblll AjL^jajl yaJlj A^~-b?* y5" A$bb jby^b^11 jtxbiM 
jp-j JlaJ A ^ *1V ^Ip y> yl oa> jl jj-X pb y^ .a^L^JI >x>~\ y 

jl Jjc Weinberg £y^j yb^j cAbdus salamf*>b* yyAP b)lybJl jhjbyjJl 
syij jS o_lX Ji Glashow yb*>b^ jjjXy jl5" ^JJI ^p\jJ\ jlbVl ^Ip 
d^-^^SsJI SJL^Jl jl !CJl5" y-^J^Jl S^SviJU .Uji 

^JlpLaiI a>^au 5" yy^ b* y^J ca^w^L^I a^w^Up c.Z j W cy 
IgjU cJyflJl y^b«l 151 Ao5w? 63^Jy» OljdJl ©A& jl y?j&\ !(^l cyp| 

aj yv*sj^a aJLx^JI jl ^1 .^-^b !, “ aj^SvJ cjuo yjbiili ‘y 5 ^^ (y 2 ^^* py-^ 

,Z jWy l^-i Jj>- y ^1 A^Ubl aJL^I J\ Jj ca^I^JI pbj^l ^ 

c fi * ** 

CA^Ij ^Ip |t-U !^-yjl Aiaijjl l^ajJ U lilj 

j-wJio aJI 4 J-aJ cb* ol^l yiXvwj JflA**o ^jJLaJU .a 5"yl ,Loy<*-P a5^^>Ij 

^jP I A^ ^ . AXSya 4~J 2 1_>- A^v^ L?A ^%s*j ^5 I b >^*J I d 1 y^Ci . I (_) I 

,y 1^1 C L _^^P — (j j+-* C bf~ I ^ I — J La-»^ 0I ^y\d y^sJ C c—lj L^J 

obf^l jU ^bJbj .Aili^l A^ji^l ol^b^-Nl y\j '\yS V oibbli .Lo^jlj ots£l 
+ ^Ui’^Jl |tbi A-j ^ji <yp y* A-w^bP ^y>^> y^ ^Jp\+pj>\ ^JiJ ^j-jJl ^U-jJl 
, l.y3 ^UJI jl5" jl ^xJl A^ljbl aJUL-I s*J ^yjl A-o5bbl 

_ Jb>^» (< _^'A yblybl Jjwi?- Jb>t^» a**L A^5bL| jjAs Z j W aJU- y L»l 


rrr 



W _>v> J^-Ui .EdinburghA>i ^W- ^ Higgs j^> 

e. * 

jlisixb Jl*-XJb) UaixL Ol y* ((OLliX)) 1*^1*>oj Z j 

jV ^ 5 ja )1 £4 jJ ^Jl O^/l ^jjaJls .aI^JI ^ caIxS" 

Ol^^U t(LL*3) Massies ^IxS"Z j W cu£ 

#s *> . 

. 6wl>“lJ 4 jL*^ XjU5jJL) I Jj>- Lws J ^Ll*X 4*0?Ij^J! ollgjg^l 

c/^j 0yiJ( oUjUj ^Jija-* ^3 .0 >jIj j^3 _ 3^1 p O^^X 1*^3 _ ^SUl 1*1 
^ vy^ (C.E.R.N) <^y)l ^ Olp^ll 

in **jaJI (_£<j* ObXI Owl^j-i» -LaJ 5 j^ ikJl Olol ^ dX-bj <Z j»J tW Oiji 

O^JL>* Jo& AjcmJ^J) jt I^jUjI 01 ^jl ^xll AiaAilij .^SIjJl fiAs-lj 3jiJ OLjIs- 

<j; j>-\j LgJ XlxT M SAsOj 4^'ji |%w2j 0l ( y?:^vJ dJX ijljj-i ^ yy^y 

_ c # 

.jAj& 5Jl Nl dJUi Jjujj 0^ dJ^Uax^U O^SX ^Jj 


£j>- 4 ! 0Jl>- ^LgJl jjjJU ^XSI . 4*,aji]\ oXgJ Jpxb* illxfc 

dJjl y*j Ia5s-&j JjU> ^ l/ 4 'j*^ boson ^y*y ^ j* 

^JcXsxJ AJv^j cO*^ ^X>* ^y*y cA2-dx^o pJ . G.jJ^J J &j*-S* 43Us ^Ji ^~b^- 

JL>-I 4j>-tx;j j jSs-wjj . cX Jj^" jl OliLioS^Nl iUjli { Js> Jj'^li o^il 

£ £ 
Jj>-I ^ Lf! Jajfl>cilt ^jsr* ^xll 43^>X-*Jl a^jJjLI oLpXj^j^ jt 

IXaj 0jXH oUu*-w.J ^ Scrubland 

((Supercollider, SuperconductingJjUXl ^UaXJj JjUM JiUJh) ^U c3yu 

a — 

J ^iw> Ai^Xo-jUl oJL& Jausx^ j• (SSC) 


OjljjJi ^6-^v*o .43 jS' 43lis O^U^Jkl OU y> Ol^JjjJl 

^ 4 ^/ i »3 . yK+J& ^yj>>y %A«U^U c.d*d ^^4 <|J *i 0 ^ Isu® 


— c #. f £ 

^3 SAsXj Jb jk+A> ^JASO jl J^Uj C(JL^ ^3 j yJJjj)l IJ 

^>Ui ^UixJU^J 4jcXsJl CXlS" li| Uf w^bJl y ^y 

lp^ dXJu .$.iri ^ri 4X4»u^yi oj^rj uc^u L5 u jj^i ^ xjr 

* 

, 4 *S- ^Jsl ^4 JwygjJl C-Jj 



gG\4r» 4 4 


A>l»*Jl L»)) J ((Yl-b^J Ajc^I^JI ^JLgJ iili)) ^ ^ P y*P yA Sib* /^p £.Lo»l*Jl (jLwwJ L«_bP 
jj^b^j p-gjl ^jA jjl .A*~iJl Jj, A^i <UjfL>*» jjj*j j*-gjl J-bj c((YjJJi 

* P P P ^ P 

wV-kJ . U2J! ^ * j^ ^ ^ ** \ ^ C ® A*La^a> I O t 

<jL*jiJ jl tAjlaSsJi j\ oLs^xs^L Ll^Lvw?-! LS^jLiJ \ A**,)?ll jl aj^> tj| ox^ 

# « , 

(_£JLSI jj ^ jLi-l Lo ) L?-bJ bb->tJJ Ajjliil d l5^ ca^^LJ l aS jJl j 

p^p j^jj^j OlJ-JL*J Op- jl (j^oLj^iJl Ja*^» JJL>jj , (A^^J^^SvJl ^5jJlj AA-j^biSl 

^Jl a^LjJ l JJj JjjJ^ jr^ ^~L^I jl _f*~l j^S^jL jlj J-b>- a> J* j aJLJI S-b>-j ,j^SsJ 

. * * * 

. A-^Jlj" - 1 aJ^LwwsJI 0>-b& j/^ Lp^**^/ 4 ^ l<»bl^^ b^S""* jJ jj ^ J r* Aa^-JaJl 1-^ j*-j 

Lj^aJI ,+ ]g<^ a^j>tj /JJ t. ajlp j**~* j+f* ^ Ip cjbjl ^Jx9 

_j^l U kjaj^ /y» jj-S jl jl^» a! jl Jj^ tAxJaJl j>» jb 

p p ^ 

AjcJajl jlj cAJUx>» OljjxJ^ jLJ^Ij jLi^L^^I J? j>*Xj ^ AjcJaJI jlj tlpLvJl 

-b .Jp ^ ^ Y” V ^Ip Muon CjL*JJ *.—I J Ujj^ .aJIjJup 
jjlli ?diii j ^r 4 .1 ^-49 Rabi ^Ij jj^ji 

l-j jS I ^jl AixSvil Ijp L« ^ (j/ 9 jjj^-I^Ll _ ^>-L jl JSv^to « j^lJ^ 

jl c aJIj jjSjiX )j c yc^A jJ> jj^xxi^j ^S^Vl ^Nli .Lax^ Y * *\, A 

L^Jj jSs7 AjI jXj aJI, c^iJJi .O^LjJ A^jb A^wj <ijJjJ c<j\xJl 

J^' Lr 4 : W^y Rabi ^Ij jl^ *c>^l ^'j^rl 4 jI ^ LTy> ^vJj 

APA-m^L>- /j^ 9 j>-l 1^'^-’ A*-jJaJl ^lx^- I^Ljj Yj^ll 

0->e-w^l ijx^j yA j ‘^nj J J LaL>*» JLJ I j^XwNi cpJ 1 " .5 
^*lp Tauon j^L ^jUli .jl ^ jl^p-l jVl liL& X^\ j£\ aISLiII 


y r o 





oj . 1 <a>- ^ \ (Sy*~^ cdAi^ y* \ y^)l\y . \ ^ V1 

oUyjjJI Ji* cAjjjJI S^LJJ J>1\ oLJJl quarks ^^ 

* a c > 

y oIp yj aj^j ijLft . L^jl JJljI jli>t-4^o \^xa JkSo coljjjijJlj 

s. c * 

t\y>^\ *y>- jl jJwo j . \ *ij J^ a 3U-I cJLijaJl -Neutrino ytyjy 


LOljjjXSsJ'Vl Jl>-J j JjVI Ju*4-1 ^ y S^lil y 

dj& I ((down i J^)) j ((up c5ji^)) U Sj\j^ y obiNlj < yijy^3 

& £ S? 

o^lii J^JuxS ^y£y cUUI SJ^l \Xb y 

,t\ji ijS}\ j/JJ SpUJi 

N j^JI 


J> J^> 

Leptons olJ^xJ 

Electron 

yihi 

Electron-Neutrion 

)£ Quarks 

yM - 1 

y^l >1 

Muon dy 

Strange 


y j y y - 3 yy 

Charmed 


Muon-Neutrino 


cJUi J~M 

Tauon jjb 

y~* 


Tauon-Neutrino 



yiyy> Ojh 



C ^ L>^ ^P* wC* 1^ . 4j y£ ^wvsP" ^ ® ^ i-^dJ I f,! ^1 i L> 

** * 

JlPIaIjj dpi ^{Jf^ 3 s ^ '— j . -^Jux^p L^lpLfijj 4 jLa>- L-^o 

y>\y>- Oli (JLj>“I aj^J y . .J y olSv^'Vlj .o^Jl a^l* ajJL 


# . 

aJji <J_jNl Jykl l*AA aJ^Sv* **^' dJ 


rrn 










£jil Jj>*j Ll^9 ^Jl^I 2 j>*** 4j1 4-Uj ^iljtjl lI^^' ^ .£.lja^N! 

P & £ 

CtJ c^a ji> ^ (jJ^J^J Iap) *ljs^l «i^j .Lb*- ^'j <«!—L^il ^1 Muons ob^ii 
caJIj AjuJaJl l^JbuJ b * cdJJi Axjj . JjNl Ju^-I fcljsj-l be^J»SC ai7j 

Aj>-L>- lL-jIS"' 131 Li«P Jjii ItOJLijl ^Jkjjf-1 ^9 ^3^*jJJ <LjIj 4j>c_^J L-Ja^Jj 

j^$C> U ^3 yX ^b*9 ^jJlj tAOl^j V Jb^l bfji3 .<>e-uvjJl aJjfc 

Jujj-I f.ji-\ j*Lp .0JJ3 ^Lp J^asIjj V (jwLjJjjiJl ^SsJ .Jsa-wvJ 

£Sy* iiu t^l) LEP ^Aij (jljjj^ SjA J ^A\ 

c 

jJjJI { joj>Jl>\ J*-l ja <o>Ia>cu»I f j i (Large Electron Position RingLJ^i 

ycyyj r\jj\ iJp ^ip J|_X^> a^X*JJ ijZjJ>j*j Jl JU* Z.Z *>l JUJ 

;>JLP £-bu£*0 ^ OJ^bJJ jJb ^Li ^lJi^u-1 jlSv^tj c^LJbj .ix^Wl ayjzll 
LjjJ IaSsAj .JU Aj*}b iib-fti ol l3j*>J Aj^Aj .iiLjS> ol Ajb^'Vl JJjl^9 .jJo yX> 

^Ssj c((L^^Js5)) 0 jSw* JLl>-V1 AjL^J jl wb>-lj J^ - jl J^>“1 Aj*>b 1311 !jxJ 

!tf # 

^Lp j^Obj^iil ^jpj>- ^OJI jU^-ll jlS" IAa ((Ju^l jiJ)) .ULc LJfU» j-Lj caJ>1j 

.j»Lfc c£ J& fbiil 


« fit. 

oLO>b^1 qa 9~j> ^IJJ-eJuO ^jA ^J}\ Ji ziSyk -1 s-bjji ^9 Ip LSI j£ s )i\ ^JJLxii 
jjj JiCiu £jy^l .((group theory apj^I ajJ hut ^yv 

J^j^] ap^'O'^I aj^]3j ^li-t^tX^l .A*^)glj aJL^laII ^yfeljiil Jl >-1 c^J-w^Uxll ^y»pjX 

— fit. 

(J j>- O^Jok>» A^^sljj _ tj'Vl - 9 ,0 iA>-^4 ^9 Lj \!p S^wo-Ll ^.i^>-^/l 

J^Vl ,$,j£-\ £jA £jJ JS* ^y» Jl4j pS'j cOlpj^-^l JuX 01 Ol3^Vlj 

l^UsLwo* A^SJ C(^ j >-1 Jp J-Lj A^Jij ^jPjAjj (APj^^ 1 ! Aj^J au OLy^j j^J3j jb 

AjjJjO? A^X^S' OjwUP ^AlJiJl A^wJaJl (^31 yj\^ .C->LSjJ^ 1 ( j^> Jl^>“l Aj*)bj 

. La^»-p 1 1 >\>- ja >b«Lp v*>Ll> 


^LjLa^ L >-^yX > JOj ^jwj^~l a1^.^w» Ol ^wLo t ( ^y<>*p , b 1 Juj>-^jl r"by2j| 

^u3\J »jij^ a01j-^P 0^3sJ Ol S/jj Jjj>* Aj^LyaI9l AxJaJl Ob JlJa>Jii 

. C £■ £ £ & 

a!$Li^ Ol jj-^ljl 0*V obygaVb bu^L^>-l, US^jLOj A^JaJl Ol Ijl?^ 

Ip^ iS^l *}bJ^ bg-U- Olj .0JJ3 y>xj jl ^Jldl jOjJI J*>L>- t^-U- 

. ((AilSv» ^9 C ^L5^ ol^)) OjjUJb *>\^9 ^Jlb A* : Ji!l Ol J* 


xrv 



Ijj& lJJj! d-Ar U ».^^3 jj*J ^Jlj <* l-i-fc AydJ 4-4Lft 4j>tAI> Alibis 
oL-^Ia* 8 ap ^yb .aSAj a*j (^jJjJ! ^jaS"J\^>S\ ^1p cJ^xiJl ^ Ai /^>o ^IaSsJI 

lili j^l Jj-Lvjo Aib . A*j jj 4 jI C-<»9j A*jj c^iLA^\ /^Llj 

jl ^ 1 p ^ ^' aj>-^a! ^4 ^^l*Jl ^*$ , "' , ^)l^^jl *^' j^-ob^uiJl (_£A*j 

$ # # 

AiL-& ,^^>-^4 j£* 4jI yPy&\ . 4AP Oj^Ia!I |*-&^jl^4 ^4 1 jy^ l-4-wfcsd I^AjSJJ 

JS 

Jsxy V jA*^ c(jAJI ^j4 u3Uait ajI^J <_£AJl) Jj-^Ll ^ - 5 y>z3 

# . # f c 

Ip jiA4 j j5sA*> jjj[ La*>- .^Uji 4 j*^Ijj j^Ls*- Jj cJS^Us'Vl ^1 p JL^I 
olAa^o UAapj ,IAj>* <a~£"'1 *4 Ax^jgJl jl AJjapI ^JlSI ^jvoljj^l Aj>-I A*£ L ^" &yij 
,C-Jj4 Jl^Aj c.LANI J^*j5j Aj^jgJl jl ^1 p jJpr MlA« ^AjL*4 4jU 4^jlxJl iJjl^SsJl 

c £ ^ - 

caJI^ O^Al 4 _£jJ\ ^5*^1 A-j>-ja!I Jg,Jaj>t-4 ^j4 $,j^- ^y& aIxAv* j[ 

^aSsJ0 yr j .^jiy* 5j^4 8J- 4 L 4 aa^Ij,} ^aJ (^aJIj 

fUl jl aju j& _ aaj^I ^ Jy£ j*j ULjb jlT c^a]) _ Polking Horne jjy> 

*A^jJl i j> ■jA aJIaJI S^JaiM sAft jjjjjLjjjjAil 

-JiOj 4*4^- 4j :^JaJ jrlAV jv^4 J* jjA-aU- jjJLLJl y*%>j 

.5^ jij24 JljJ U L^JI jAJ 8 J>s5 ji 4 I 4 <U>- 4-La>- ^1 J^-\ 4j>tilj LgJ J^“ ^ J 
UL>-P jS\ ^J^kpI ^~g£ j^i ^ ^-3 j^ 4 ^ AJ-At i 4jU~ AjI 


A-s>^li ^ Super string aSjUU 4 -LJ^J 1 4 j J& l5 ^^j U jl cO^Ti 

Js> oIj y u^> -^J^-J //» j*-PjJl . jJ-A jj^ 4 L 0 l3j,^ yPl Ujwi j^SO 4<^lj3l 

4-j^2p 0 *!!ASs-Ai.l dAA jl AAXpI jl ^uSsP V i| .jjj^ Jf-flj! i^UVl 

jl J. ^ll JX^~ ^^1 ^-w«^ll ,-Ajj' d\ ys't ol%>l S-L.J-* jlj cju JLp 

,<dS” C—S/-b sJl>-j iiU^ ol j^su 

C - 4 £ ^ 

jl a^j^ p 8 jSsaJ L^J| 45-lj^r jI ^gil ((^U-l» aJLw^4 ^Ip 8 Aji^-'^L^ 

^ # f c 

^ cAxJaJl ULa> Ijji 4 _*Jj UgJl caj-^WI o^lil ^j 4 aJIp l^jl ^4 MuonsoUjil 

A t- ”’ 

Ajaaj^-I ^jJpj'yi ^Jj, ^Jl AjjSsJl 4j^j\l .L-bljai! Ajl^J 

** ^ S- 

Cj 4 ; «.,|l?'l oili-l a*J*) 1\ ajjisj .oli ja 


Y T" A 



( £ 

jl c.^11 (_£ JL* ^J! ioljjJl 

~ * . ** * 

(jv j^jll ^>*w\jl1I ^1p ^>-1 jli> ^jJL IJ-Aj ,L>-^j^jJI ^ olj^wLJ A>ej 

* 

.J^v^aJI I j-fc ^j> IajLa) Aj £ i jjl ^Soi 



(J! dJljlA 


f, £ > £ £ 

^wJaJl ^Jl*Jl C)\j ^jLail c.~*aS! Jj 4 _ajL^JI aJL^UU jjSvJ J^i ^ j~\o>tj 

Jju oLowlS^ jj, .^ 5 y-y * , - K - > 'y* Sgjg><-^ Jj c<^ yij oliLSO ic _\S aaJjj ^ y>^ 

^jkx^o N jl £>» tJLjTlj ((^i)) j (IcSyLpa 

- ^ *c 

ajLjNU^ J^liLj ^JLp y>-l Jtt» iy>^ Ijjfc J^ .Ljjjl Ax^JaJi Lg^wvJ 

?^Jl*U a*olJL>- Aj y yr A-*-** Jic aj\ J cAx^jlaJI ^Jp 

^ jjl a^JusSI JjJ*>- ^y* JocJi .Paley yp aL yU Ailw» L*izS jJL! 

•^Lic^Tl J^SCs .apLJ! aJT a~JL> l£ ajJ^Lo* oLo-ISxj A^Jd $-i m £y^\ s^y? 

^JSjS* oULLiS^Vl Ju|yJ LoJwjj .a Jo Jo>- U A-v^Lj aIsjIj ^ a!j>- Jo>tj JJ.2 

^ ( £ £ £ 

C^SyH ,y ]flj L>Oj-C jl (_£y yjj lj*oj tA^Usll ioljjl y^» *-XjyJk( Jjjii pJO 

of 01SC.NL ^ ci^lLd! oUiSCl A^yJ ^ oJuAP aJU- OtpJ$ liLft J*0 U-l 
£ £ ^, # 
oj^U- lo ^^yA-l s-byi jl C4*i^l2sil oUiSoli # l$SL*jlj y* 

JlSs-^i ^Jl jjhSjj ^J^-o LixJ jl oUNl iUTlO Jp O-Jj 4^aJl 

jyljAJt y -LaJb iSLoSs S-Sy^y* Jo (.jj ,UsJ V JsjIjJU ,y»jjl SJjlx^ jl tA**Jis> 

Z Z & C > 

^ww»jO ^ jl j! cl0 >- aIa-L. Sj^sjIh^o Lg_L~aJ 01 Ut LOp ^->0 . 0 .IS 0 I 

.U*p X* W 

C « ^ 

j>Xflo A^JaJl aJJI 0^ yk i ^wwbO30i]l iJwA C^y>t-^vJsl yjj 1-A3y5 

1SU A"jl I^v» jlj cSjL^ilj Aj jA^tSl 

sil \jj* aUI 


c c c 

: ^ «! > l^AJO <UJI (^1 J^^ \ J& ijlj-wtjl ijL® CciAi^ J-^AJ £ J)>\ 

tf 

O^jljjl ((A^aljsll Oli-^Lygll)) IjjLspI ^ ‘* s> ^ ] ' L>SJ . CAjU^I /^P 

s S. 

yj ((Jk tJ ^jLl ^pUsSI)) .XjjJl -I oL jJzl*}\ oLiJasCj ^ w ^ J ? IajLw- 



*j' j*i Aj^ . 1 j ^ \si <l)t ^P^J^ SLy^sJJ ^S\j 0 aJJI O^ ^*4&\j^\ ^Jtli 

ajj^aJL; ^ r*-^' ls^ J* -^' i>* k£y ^Jl^-s» <L)j)^-^ ^3 

0^ *»XaJ 0^ ^ J -< /^ )Ij k^Xta ^ Ajl J j*J O^^ -1 •-^^J > o .« j9 *A w J^*T^ 

5y>ry* ^JIp)) . Jjaj X>5*" ((^^>-1 ^-JJai)) aj^juS^ O^Ji AXj^iaj ^3 

# { 

^Lvi -i^prj ^^Ip (3y*lk> 44 ^ Oj^n> aJ^^>-I a^-U- 4^i3" 

f * c 

JJ ^y» A^rijplJbl Jlxs! l5 Ip d^jlj Jl>-1 j- 4 X>-bM OJ-*Ipl lil 

‘ 4 X>« <Q« * |l^ ^ wX*^” O ^ ^ l^.|^?.< l '^^ X * ( ^ V* ^ ((^ ^ $. LS"* ^ 

.diur 

ji -AiajX Uiij aJIS^j j-Lj ol <i^p^ Ib\3^-\j ^LS** ^ 

c ^ Y J^LiJI ^s jL-L - LXj^- - a>w? j^» 5^SsiJli . U \o]a>^ 

a!L |Jj?j t^Xj^Ail Oy^ A^*ij .JusIaaj 0} ^yJ\s>- ^c>»X j> jl^ laja^l 

idai^ -xJUj ^ oU-^Mj caJ^SnJI aJxJ! .Sausagej^UJi 

.JJUil j£> OJsLll Jw>-jJ>.l ^ y J^LlJl ^ ol j) y>-\ 

Sf * ~ z £ 

Jcp\ ap^o^- La3j a^- 1*11 A>t-ja^ J/ 4 ^ Aj^L^Vl 4^-^*Jl^ 

tf f j# 

\^JslS' {Sj\ ^ L5^i *L5^ ^ jt* *^+’<2 } jJlo ^Xp!I^aS! OwXa . Lfl-vw^» 4j j^P' 

oj-ft> ^Lp jS l^Jl ji 2y C-uS^ cdJJi olSs^'Vlj 

tf # * 

0^ <~*j>*j ^>x^3 cl-^^w^ ^y* {^y iS^ vlJJa5" I l)^* caIS^IjJI 

(JLoj^^j ■sL^s'Vij 4 Ajj-a-jJ15^ oIa-vaJI l)^ { Jfijs\ L^a>bXv Ijli > Jbw* aJLw» 

c 

oAa> (j^J CAj j-^xJ! AjC-^s>v^ C^A^A?*- ^LwJU 2j>-j l^J AjL>< L«J 

. ^j*.*«)a\\ A-JJ ^3 ^ s5sxj oLwaJl 



mifia/ 

renditions 

\ ^ i 


LAWS OF 

pHysacs 


T 



i ^ A/ 


organized 

complexity 

N T J1SJI 

cjLauj jjj ic* I^ jjJdllJ (£j-*j 

j, «. 

jJLil 3^0^* «gJLxj)) SJL^JI 6JLA j < Lxjuloj 4..U j < < i .t j 

.^Joa-o JjS«j < Li Vc_ 4-\ j-vj SJL^ Jj ^jJ aLa j-iQ 1 1 <OjLill 


motte** 



i ^ 



\r jisji 

c ^ Y aI^c <~LJL*^j! aL^Lw^JI / j * 3^111 ^^Isd 

, oLj>- ^ ^xll aJ wjJl Sill! *up! jJ! t-I j 


Y IT 





c ^ t 

^ ^Jb JIj^j jkkl Sj^k>- <_£J^>kl jl jjk y* U 

y 4j jkJI dij& C-~*Ji JiLl ,o.}J*I/» Cj\^j>-j j\ cOwbwlP jljS"! 3 y^j 1 - ^bUbl aL jJl 
4^w^J^Jl o^Skili . aJJI yi ^(JlJ^b-l aS*^Ap ^L-mJ 1 ^Ju,AaJl 

JJ^Ji J3 j tSJj J-P jl^Tl AP^-o-^t* 4 (>i j\J A>-1^ 0 S k ^ *'y ^jJl j^Sk jl 

Akdsl A*oljjk^^ kjj-Jxll ji 4 j jk-^l oJu5i 7-^l4J . ^ 4^ ^^>“11 ^Jljjv- ^ip 

dlk-l jl L.^ t|^ A ^J^j k jl £.lj^ <J*^i (_£ kji 4^^-vJl^ tAP^Ojkl \&^jJjj L 4 jl^^« 

c . c . c 

|k*^k jJj ^ b^vJljl Jj£ jl L^Uj 2 Ujfc /y* .Ak ^$kj jl Oj-^li (^PjJl ^b^bj) 

* ** ~ ~ 
. AjJjli 4 jU*j ^I>-l Ji 4j 2 kjjJwli Ul? 

ft # £ # ( 

• iS^fSl\ ^Jl^kl oJofc L5^ (JkjJl d^ wv ° b)l bkp t^jl 

jl J^Skiu _ ^k^k" SJuJp objkk <uJU £^>* Gale Jk ^kj-kbi-k 

oJjJp Ji/'V Lg^vUL j^o*j2^» ^zil 4j jk-bl^ £^ jl^S' S*Jp J^>-j - j2*“b 

I. ^.Jp 1 ^Jsl S .^fJijI^^sJl k\ks j +m+JD .^Ip {_£ 

JJk- ^ k^i^» Jjkj jj^i^J| aJU- ‘(k^l k^kl Jbi! J^b .wb>-lj pJk ^j- 4 _ytS*"l 

. ** j* <* 

jj^ww- ^ilxlb J^A^^kb^* Ak-k)) Aj>*A-C b^fiijjv- jjkC jj^I^J^li .^^kbi^* 

;^>~jbb| ^^kbiil ^Jki-I jj^xSsJ^ll A t ^*k?bjc« AJ^ku J^blJ 4ik jSbjt> 

<Jlkl dl^lj ^Jkkl dlkl jr^ Ak/^bkl AjjIjJI ^k Ailkil ®kt» J.^J^C^j 

blT lijj cA^2-fii^J>» j^Skoft SilkJl jU (jblkl JjJ^- b« IjU , jj^X^J'^J ^^vskbikl 
l-3^-w*> AilkJl j^ tAk-w-jkl bljj^l a]1>- caJLp j^Sk-^ ASlkll jU ^jwkbcu 
(J^A>- y* C)jyS^ S ^\ Aj >-jj jl bjL^X .A<,rgi>ck 1^ A-JkJl k 

ft . # 

^pLixU Ailjajl o-Aj^ ^*12 


y ir 



jbblJLa aSUaJi v* jl jjfe ^jjl^SsJl dJLlSL* 

.aJ 4^5"U^» jl ^~JgL*il Jl^l J j!b ^1p L*l j tjjj^J*^J 

Oj^^J ^-*^L*il JjlLI a^j _ wUxP ( ^ r P _ UIaj 131 _ jVl - aJL- 

^Jl ^ ^Jto jj^^vJVl 0) L-~AjI £1a 5 L| <L y?^X aLI JjU-l dASi ^Lp Ip j^P j^Ssj 

aJU- ^® jj^S'J'Vl Lj?bj <w**i>pJl iLfc .0y*P Ja C <Jl^l JuL^I Jpl 

j j # # 

<_y ^ aJU-I o' {j\ .(j^^' Super position'ijU- {*^>j oJxj" 

. c c 

j^Sc~- ^aS ILLS ^L® ol® .JaL*I cJi t^^b-l j>*^j 

^*JlP .d^P^I dr 4 l/^ 4 ^* '^A :> ' l/^-J t^JuLj ^LpI ^1 LjL 4>cJlAI 

C-3 J*si d^LsIg'-^l ^jA (^\ AA~~il Li J*j* ^jjIjSOl dXol^sJs A^J^lil A^^aAI 

l_J 1 ^ ^ A® , A^M^J *■- -A L^« 0^ " i <-\o d^t»U LA ? t .^m .t O pvJ I^^^J 1 L^s^4 ^ ^ ^ La d ^ * ^l^® J)^rfi*vO 

** #* c £ . 

Ajj^wL Li j j tjjwbu .JjLjNIj JwpVl ^4 Jbo ajjLv^u o'Vl^'-l iiL^ ©Ld®lj ^AJI 

cdp^-^ O^^Jl _ ^LaSI L-Aap - coJjwXp jl ^ 1 Aj^iai dr 4 L!jl 

•Ja*J ^1 L^-i Jxijl cS/^'j c c5^' L5^i ^ U-ftlA^I 


L^3 Aj j>*^> I ^|*® dr^ . jr^**' 4 jy Lib dJL& jl Ld-dJ ^Tl Ai^*J 
©l^-l ddwj>” d/ 4 L^ x*j 3 jl Aj^>sLl j^jLi ,^>*I^a]I ^w<>o>~ jU>IL^q 

jl ( Jwy>0 jl ^^il ^jg^s-yj Cj^jLvC^a jS' dr^jLSva'Vl jl JL- .jj^Svi^l 

^LLl ,A»wwi-(^LI A«Ajjw^^^l ^ a L^w* |k^s^w*0 d«Ajw\iP Aj2->ljg-wa ^AldiL^ 

dd*>Lj Lj-^a Ll ^1 cJuL*»l (^i JL^^I jir 

l/ 4 ^1 L-fbj jlLLLla L-^La jUjI CAijlJgXa jljS^I 

{ Jak> O'j^Nl ^y* l J\-& S ± i-Xfi (Jl ^ -J*~“' Jl JAJ' 

.o'VL^l ^s±S>- 

, j J^^l |%JL>IjT $-j ? !r’ do>-l^ j^ ^a 0 ^^sjljl oLft - j^I - 

^-W^- CpjjIjS^ 5,^^ J^j cl- g j g ^A Aj >*|y ^j| AaJ^Ail OL^LJl j*dP (. j^SvJl $.L>-jl ^A® 

. ,^jr>- Lj*>L^L j £I JLldo A)ljS ,,, | ^® ^IjJl c-3*>Lp| J*>1>- rj* jl^oju^U 

Apj^J>t^a Jb" jl (_£l . Owb«tJ CLJwbtJ ji jl ^1*0 ©J^vgjl © wL^® 

la jl^La (dr^ LS^ 2 ^ 4 ^*) 


T t 1 



La Apyjdi ^jLwspl • 4-*A LiJla^L ^ /y APya^M 0_L& \s * *>^ 

* c eg. 

Lya (Jjj^Ij L§>jr^ <—J>\jA d^J .I^ + '<2*j v_JL>- J\ -X>-y Lg-A jl c((Ajjlya Oliyyy 

# , £ £ . 

A*1^P /y lyy- y»JJ O^LA-l d^ d^ ,Jj-^ C Ji2A5 

** i * £ 

\jjt> jii (J yL*J l>c-uvj Jyj>e-^ SJjJjJl aAjJJI pJly*Jl ZjA d^ C j ^woJtll 

JS" ja iy>r y> 4iLL^I dA?jJi fdpj cy^wlil Splitting 

. ^y-*"yll dv*^i2jl yp ® dlLL£ dAi^ ya . AAalS"^ d*yL^ jI ^y^«0 Li*a Aj>e-<-vJ 

. LyA 4jd*»*^LaJ y d^^y^d d^ jy^ ypy l $ ^ 3 co^ld aj jjg J l $*A-& ^yj ds 
dAdlSCi aLaj Oivjy>- ^SsJl \^>~ jidA^j'V AajAil Lftblya 
^Jj>zSjJ tL^J yjjJLlAa Jj^ C—~j Aj^jdJl jl Jjdll ^*y> . LpLiii Jil jdJ yjIjSOl 
yL*JL;Vl LjI _ ^yjyu yrjj dr 4 - 


yi 1 C ^ j>-1 A^v^y di , y!1 ^P APyoJ^ ^y>-y! 0 *dj>“ I A»**^?yjj 1 0 

• ^a aAxAJ ^J>e-a jj ((dj^ih) A-j^-^wJ La d^ y*> C L&jy d^ LuAp aJ y£^» 

dr 4 ®j-dp ^-dL>- jiaJJ jt LupL d^” ^Ai ,jj£j ^Ld^l djf (*Us2j 

(ajJ^ La ^y U5sJ cLj\T JjLy yjl edAJi ^>zJ ^1 CA^J J*,<2 j 1 I 

^Jl <Xp- ^ALla .Lo ^j£- 1 OwUi-dL dd^ l£ dA^^ 4 

^ jSisj \jy£ d^^J Oi dd^ cAj^ lajJi od& L^LwJ Ji yji Ajiix^-l 

Njj 3^dS" ji?La iSLa ji[ caJ Ji" y^ ajI l5 Ip d j&\ Liy^ iiU cAiy 

.LilwL&L aJ^Lp <3 ^^dAi *s«J d?^^ cdwLjdP d^ j£* 1 A)d^ 4 


^Ip JJjJI jlypl dLS^VW OlT U \*l ^ dVl M-Uj dt yJI AjLil 

yfc yl^ j ^y£pj ,'+a .Sdjdp d ^^p ai^S^ ^wwowv^dl 

J^d dr 4 yl JSLUj j^Lp d^LsdiJl JliU Jy^ l 5 A^ .iLi» dj^ 

* * 0 £ 0 & . 
d^a Lj.Lj v ^>a IjLp jl t£,tab ja7 jJLs cLaLc ^Jaxv» ^p ddAS*" ji* .SLJ-^ 

ji .oLjA-I { ^s- < aj*cJLj oli La^y -j (dyjd ci^wJyJI 3y^r Oly^a 

# SSS 

,^^*vi tdj-*' di cLoi^-dP AP^^a L^y 3-ilAl ^j^a aJ Ip yj 


jt oL>tU A^^aU*> 4Ai^Lvall cdiLjfcj L& jalw» yil dr 4 d/^ 

A»>“ ^ ds I 0 .A.& ^ C ■« *Q Lvwt-d L_ 

3dfyjl oW^'i dl dr 4 J** .Lindecd^J ^ jjjl yyj-Jl ^yLyaJI a 



£ .. £ * £ & & 

y£^~J Ii^^aO S£- Ol b^ r vs^vls tbj^A j Oj^li 0 

b>-SjX Ll^ajI S£ 0^ b*~baj N (,_^Uail AjL^j ^_5^J .^>-1 Ol^* 4 ^9 

^ ISvj $. I *, Ia9 y^^ssj 0I bll 1 C)j£j L® wLlp c <>. ^S" ^1P 

cj?^r*~^b c^LiVl jzt^ y^>~ v_*~J ^ <Sj^ 0^ S^l>- ^ jJUJJj .Lpjli 

.Lj ( j^\^‘\ JaJ^ g-lajaLs^^ ‘ij^jJ ^Jl 

^^9 ((4-*,®l^*iJ L? 3 1.»i ^ 1 1)) ^Jl^^4<vJ ^fWMrtjStfJi y^ ^ ^*31 i*a^ 

1 4j<j j , b J 1 ^ ^ J l ^ I j^w O l., JLiS'"' b wVJLl . I £. Ij^jl] 1 

# fi 

f C*>Ly2^AJ 4 j J^-^j Ob^JiJ ^y2j*J ^A3 .U^lllS" Jp Z j W Oi^r^ 

£ & C £• 0 ^ £ 

<^£j>-l ^Ll® U^2 jI JjJj>tlx!j ,$,l^>“Vl bbS" jJ ji! yj >-1 oNb^® Jl>o^ 

•AS cLajLww 41* J*>tl**l (^dji ^yp[^>^\ A-wJLo' ^9 Lo^So .0yJl i£j£-> A-aIjcLI 4j^ jajdJ 
^Pji>- tjjcc3iUlS" O^U- y* 3-b-lj ^ ^UajJl *JL 

O^Jb- yb yy^ ^UaJl ^-aj j5 3jJL*11 jAaA oUjJlS^w® diJbS" t_p ^p 

^Jp iS^ obbjJJ ^Js* jJJJi cSbusil O^U-I U y£i 

0^ SJu-Ip JljS^ ^ ^IXjISs-v 4 Jl>-I^ ^»j^VU A-wwJjl 

Jy*\^- ji cJjliiLt .aJ fL" l)j cL* jlSC» j^* 1 ’ J^" L y*j^-i 

^Jjsj C^juJbM Ills" t g,U^2jJl y* 4aIi>t^» ^Ull 4 ^5 4jlil?x^ OljL>- 

0 JjJJPj ,4jill>5^i 1^*2 Jj>tl; J=S)| 

4jji]a>» <w?jp L^jd ((Ai^lji 4 ^i)l ^j^IaU y\\j c^>- jl J^b?- jl liSof 

ys* vl)lj CdLi-l y* 


JS^jIA>- ^.LJjJI °j^S! b* coJUJp jl^S"l 0 j3 y» ^ l5^ 

AaJ ,3^siaj>- ^Jp) ( /^ 4 taJ p* 4jJ,)! (4x*J^a}\ jj y>- 4-v5>L>“ 

y 3 ^ <y c^LJl J^ill oW^p^l oJjfe Jjl c^iib 

oUUkSl JU-^L ditaj cOccam razor^jl 

iv^p bjjS" ^ydJ ((Blunderbass^i^ SjIj^p)) ijUll oJj^ a>-I ,_Lla 2 

^Oi 5 j^ 2-Jl Ob 4j>e^i jjl diSLiil ld2j! iiLjfcj .4^<JjJl a^UI y* iSL*^JJ 

5JV ijrj N cdJUi C^UpIj “*y Ajtbdl dJbj big 

5-bj^^ ^ j » ^jP L^»Ji ^lll y» JjJjJt /»Lftjfly?! 


\n 



p * c C 

jl yi*il a^^jJIj _ LsliT 4jl J> X) jl yujj .L>-jJ^J1j aLJS aS*>Ip L^J 

. ^1*aJI djLisXJ^I A**w*-Jij Lo~^lj>- jl ,Ju _ 4_L>LwvU 4jc^jaJlj IaLc^> j^Svj 

^ c & c 

jl^S^I ^Ju*j Ot >Jjaj £-^>- y jl y* Lg-Jp 4(5j>-l iiLfcj 

.^jiyji <y i y> s.Lyyii jjjji^s l)U c<l*si^ji y« yii 

^JlyJl s^iXlxJ ^j f ^?tLjljyi <u^j? y*> yjl (^JJbo J^Jl* Aijyll jl^S^^I ^.Laja^l 
yjiy y 2 *tj LgJ^J cLaJaL* A^SsJ? yb yil jl^S"^l y» JjJjdl iii-JS* j^^w* .aJ15x^U 

p p p p > c ^ ^ 

^\ jl ^LpI (Ji ^ 01 ^JJl Oj^i>J^(I (Jli^ ^jA$ .^tjj^iJI 

^jyljAli Jui£j cl$-~o2J SJl^£jl A^tjJl aJ ljjjXSsJ| jL>y>*J (j\ll*Jl *^S 'J 

& c c > 

yJp'Vl^- ^AiL wXi Ow\j.AP jl ^ 1 ^1 j%-P^it ^1*3 . ^cJt .... ^y^Jl 

5 ^ 3 yii ji .j^iyii oijL>- <1)1 • ~~ *y iyu tiitjjj pJt*Ji y* 

^1 l^jjp jlSC»Vlj yjl jJJjj iyLib- ,ry^ jyU (^i l-k^y-y yAl y^l 4*^1 
a^LaJI C-jI yJl tLijIj L*^i .a>w? 1 j LgJb IgJl Nj caJ t&jLx>-i 

y a-> j^l* yJly y *i jJ^JI y o^jj>t^» ^j*lil y cJl^ y!l col&yLl 

l)I ^Ja^J aJVI aJJfe ^SsJ .ji-jA aJF a^wI^j oVU- ^1 oNi tf.LjjiJl 

yS^I ^4*^ y£- L-i^*» 0jjfej C^l^lI jaJI L^J Av^li-l L^IP y>Syj* L^J Aj^J iu ^y JflA^ 

j^-ufc aJI c.} x ^' ^ oLjjjj d)l ^-pjJb tviXli ^y* ^Jl A>-L>tj 

P ^ £ 

Lgj'V cOLjjiaJl ^y a^*w?1j j ^3 ^ L^Jl Vl jl £\ ^y ^jsJj>^ 

^Jl jiLSl oyj ^5' j^aJI jl ^li-1 CU?^Jl ^y cJw? Ji 

Jki aLLoAI 5 -^l*^l l?1 y^“l ^J J l -o,l ^) aJI .LgJp J j^ r ^>^ -l jl^*^[lj 

.aLsAAw* _ Ajol-^J ^ ^JJljj ^^<>j>t^» ^"J ^ 1 “ 

Ax^JaJl ^lyJl aJU- 45 -Waij jl .. (j^v ^yil L>^" _ jl^v« , yij Alt 

O-w^sj aJ^JcP jl/l o^Ssi ^w*»jl jl I^sjT jj^j 5 I 3 I 4 Aaj^Ja!I oJ^j (JvIjaSU 

& £ 

ls^ cIAa ,^Lp ^y>lypl ^JLla ^-J ?lj 2 jl aa1i>^ 4 ^jyly 

aLJj ol^y~j “*^“J oy\3 ^y^j L^5t^> jl y?!yil .Ij 2 jl aJ 

1 -^-® tl^Lc oI p dwLy c^IJaiiI j! ^liij ^1 4 jyli yp 5L^J tA^c^Lj 

aJU- AjLiv* aJL>- j j5^ua»j .L«Lc LJI^ip ^lyJl oJjis ijyL^ j^SC-^j .LiS^ 

A^J^SvJl U jlSva yb C^Vsiy* AjllS^" ^jU^a o-ir ii\j\ ^ 


r tv 



lo jJLwj j . hai AS^Lail tLo y>- S jA^^a *Jl^P jjbbw* tOb^>*^jl i y* aIjI^JI 

C ** S' S' f. c * 

y>\ LlaP jA^a c \jA1~*~a lilp lijJo ^_^l y (£\ ^ JjJaj ^j^xiVl ^-~oLl 

S' - <s c # 

?L11a) Jol£ !i^ . j^j-L>jLil A^^iLc LIax* jjSo JJ IJu^S" lilp jl Jj^lJ 

J^-ib Jloaj Olili jl j_^t ^PO c^j-s^j Jb\j <vb“^l ^ Joixpl 

ij^jLaJJ ^17 ^Ijocl IILa jtS" ISU .obxJJ <bl& ^s> ^xJl Aa~J ail c_il^>- Jj>-I 

Jl^U 1&A3 0 jSC^^A jLSI^Jtp Sjlibl 4 j^^< wvsll ^JiI^ aLI .^JaJI Jo Jjp 

Ai>si* bli iiL& ( j*J <Jbll ^Ld .SLL Jp Jo*-! jr 4 4***»L»I 

AA>t_jjl 4jtlx>e^» JJ>Ijj^x>J[ jJJjp jl bll jl cblc ol; ^aJ* jN jj^xio^fl 

b ^jivj . 3L>JJ 3^wX^« j^^J ^jJ L:ljj^_^Jl AAg»x*pJl A-o«i AAJsJ g doloJ jJj . Lj J^£^11 

^bj^oJl (jy!j3 Jo>-l ^SvJ LI. cAjt^Jw* ASjJI A>-jJj <LIj A^-jJl ^iLo cb*-^l 

£ £ c ** 

jl C^x>kj ;SjIx>*a ^roIjS ap jljoi 4P j-<k^» jl zJk\ 

jl LpljgX^lj cJjJJP . AXj Ll^ A* Li yj IjJsJ! ^jA AP^-<>j> x-A ^ L) j ^ 

J* ^ ^ Wjj Uy'jJ' - J*^' ^ - 'ill r-j-iJ tjjj&'l J~~*A\ 

J "c s c ** . 

JLwo jl a^il ; JjjUJI j*j-g-fi** La^^» ^xiJ jl Aj ; ^JaJl o^-A ^Lp Jljj U /^SJ 

tf ^ £ c 

,?((4jJjI)) A-aj ^ (.^j^Jlj^Jl cf^U-J J' 6 o^ 1 Cr* 
- L^j'yu*- - 3Jo ap aj ji^ aJ| 

£JJ Jo Jjpj C^c>»*>U,l ^jA bwL>^a .jg^j j^AJ jl 

* c 

Jj~^t 5j .^ 1 <j lilI j**\ Jil jJ^o caJLjJIi^ oLjl \j&\ 

Jj U aJL^ J$ Lob jy ^I Li" jisJ c^waJl ^L jijl jl j»lS"jl 

^Laip^I jl ^y* y 1 * L j^ , **l l3j-^ a]Lw» y> jl y}\ c aaL^JI 

a- oL^Jgj j| . A-s5 ^ ^LxpI a.■ o.*iig.ll aUI ^y*-~ y 3 y*^?*~* j 

jjjliJl j^iw^ IJL Jju ^ J*h]\ y* j\JjLa Jl\ A>-L>tJ Jljj L aJj-L« jljTl APj^40?>4 

jl ^S"JI jl Ugjl .JjVl ^Ull Js> jJI^p apj^>^» -^La lillj <.jljS"Nl ^ 

^ £ 

JoL-Lxx^l ^Jix! Lji ^jgjTj Jo^ij j y olL^'^L IwLJ ^Jl oLiiLU 

cOVL-Xg^Wl Aj Jjaj AaL^j jJaXj aa^^p JLai tjjlij jl a^aJI oJ-A aJLj^-I ^Jp 

. <f a 

^j^aj ^y~ ij? Ij^r LLjl&I cJIj jS Aj Ja^\ dJufe jU 

dJufe ^ LojJ-lj c((lpJJ-I Jaj)) ^jJiLl oL^L J(JL>Ji oVjL^ 4 jl IgJ (j^js-jLiJl 

.AitL- oVjL>r^» y 5JU-I 


r t a 





aJ ;SAjAp l)IjS^I ajUU Smoline Oil^ Ail! 

^p -lajj <Jl>o| (J^>“ //* dJ-taj.aAjAP 01 JaJa,^1 p ApLvbl^ ipVI 

AA->-jA Ju^aJl .SJuAp Ol^^l a_o A*J a^UI oljj-sAxJl oUrLw>-l 0& 

LJIaJj ^ L?J JLi ({£aJj \j\j?\)) 01 oby^- ol 

^ 1^ i^J ((1*41 Ij)) 01 £•^Jk 1 01^^*4 1— 1 A1^ C A*wO I e^ k^A Ij Aj AJ A^t^ww^S^" 

c c c ^ 

,SJjJo- l)^^I 1^5 jJ^J Jj* u3j J&^\ Jo-1 jA ^ J^f\ <^j£ 0Ju^J 

c(Pre-quantum vjUT JU L*) UilA-l ob^iai 

^A)jS3l Aj^U ^A9 - Ol^il i y A ^-J>jk2^ UjLxpl Ol^v^b Aj^lyfljl ^ jU <w^-AJ 

^JlsAa] 1 Aji-1 (Ja*X**wJ /^SnJ Ck_jU" k_i^ U1 cl* aJL)^A o ^ AS Aj.il 
. AjA>- AJj 0 IaJj 5^ j-s>> l*>- jl jl jU y* J*i 01*^1 - Ol^J-l! 

^1 k»^*-A/J I A*«j 1 ^ I IJ I C ^g » 1*1 1 < >2 S ,11 ^ y Ia*»vw4 l— y^ l^>»^\3 

. aJJUv^ A^^J AJjji *}Uy4j JuJ-i l-^Tj^J cAjL^jJ! 

^]1 Ai JaA\ UjjAJl jl yb ^Ol^iNl IJla ^Ip o^j* 4 ^ aJ^p.^ 1 ^JJl wjJUa!! 

Oyl jfi l5^ ® y*~^ jA^ ApIaLJ OiA^>~| j*jlj L^J 0Ajl^< )jxju 

AjJlj3l OU>tAJij iZiSyT^ J^ 4 r AA^JaJl AAaI^J ^ A^Lp .£.Lj*jL1! 

j^Jl Ji aJp C-JlfT Up aJ jjl U^sJI Ji> yji Aiix>^» jjSvj Ai ^1 .^Jl 

f # . 

a3j-^> l)W^ .UU ^|>Uo AjAj^j Ai aJ^JI AjUili 

Jasaj Uj^a £ AJ) U»^A J^ 4 L« Lc U-^»lj oUU aaap^ 

jl^5"li cajLv* /j 4 ^J^A%Xj 0i U^^l At 4 ^*-vJl Ol U-^ ,^A*y^t>- 

# C J 5 

dAij ciijLiib .sjuj^ ijtjS'i uij A cs j*& i)^uj »-^y 


Y t <\ 



^ ^ Lwl 1 j ^ C 1 *1^2 1 4L/®t*C 4 ^*j t- —— 1 1 y ^J ^ I („)I^S^^/| 

SJLIS ^ liyaJl lAjfc a*i_gJ aJl?L if oli oJuAp 3Jui j UIjS^I 

V jljS"Vl (1)1 y* 

£ c # f s & t £ 

4^wJ ot ^-p*o ((L>“L^ Jjl)) (Sj^^J ((A>sj>-lj)) UijSl »iSl-L& l)I ( t( j~3\xj 
^L^-'Vi ^IjjcJl y* taJiS^ L® ja£ £**&* - djjfc _ 4j>*j>-Lj! 


& C C- ft . 

L^2 jI jj 5> ^^>t-Jl -S (1)1 0^ J-o—*» ^jbj . I iS ^o 

#* £ > * C 

L^2j 1 ^>5-Jio tSLJ-l ^i)l LjJli J^jjjJl o| JSsJtJ J^>-t c_JJa^ 


L^S"" (.SJjAJ- djJJ aLi-i cJ/J y .3L>*JJ jl^Sl o.s'Vj L5^" 

. < £ * ~ c c 

cl)j>J oN <UjIS Njj 3 Jj-\P jljS) Ob^laJ ^ 

< W ;? j-v2^>- ^ ^-La) (^1 jjA V l^ji V| Aj^aj <aj >-jj ^-P^St J-P 

^plj.i 4j^ .Jfljl^Jl 1 J-fc OA>tj ^J>- <iJUJLS^ AjcJaJl j& (1)1 lill Jf.L*si> UjU 

U> vlAJi ^lp .saJ^JI OijTSfl ^ oUkll $Ul oUku JJlr ji J*LI 

S . . f £ 

d)l Uj .^*** oli 0^jSvJ £-?+■>- y* <uJt 

__ <* ~ £ £■ 

.A/aLfis 4 a^aj>~ ly 3 ^ L^ajI ?u*v»o 4*^L>» s yi aalJI 0 Jl& 




£u.U)1 J*ahi I 
djl^j Ju£ juJl 


zUJUJI ,f \?n* <L3 uJUa; CJjII ^ jl Lfc- jJ 

^ip <ULJ&- ^ 4&} — C*ii£ U5^ — 

J^rj i*s^ c f * v$J ^ 1‘t-^j 


Hoyle Jjj» 

^3 4-Jj ^g j?.C ^*^31 ^ll <U^lx]l *L-Jj I-L& ^&^>- 

^U jJUlk j^^j <-La 3 . ^Jl j*a ^glp ‘^~~ i c—^Ul^-^/l | ^jP C^»^*-jil 

3^S\jjl $ wLft <. Jfl*^» j ^Ufij C_3 yj* ^yUj^Uw* ^jUj^ijl .}j5*-^ 0 -*>*j 

jj-J t^tJl Uifc cJjjb jl LuJLp li[ Uj jJ ^1 ilxSl U j^} 


S Ul^fcLai ^ui,, 

vr HVanMf 


J y>- 4^3 ^ ^**o ^ju^jLa l-^> /u^J^ J-^j^* ju^*/4 jIiS^ ^ 

01 /jl*7 L^J| .3^ $,\s>- Ur J^s^l cJ ?yd l^jl /^UO jJ_p- 3 ^_L?Laj 
p :l$JL* Ujjpj .4j*>j*p 3U^L* ^J3> ^^Ip 4^L^> %t3 y> ^JUJI 

. jl£» JT ^3 SUb^^L-Jl jl C-^t>-l ?SUb>*tJL*Jl yc^3 lj>U> 

Ll^Ul^-j j^I>c-j ; > yA 4j>-|^J ^lil <U^)L>J^I aJ^LjuII 4*/&Ji)\ 0jjts 

c Uv^ I i u* J*>Up ^Jl*Jl j~*j)j jl Ljl .^jUj^iil j-4-»J aOL^J 

C tf 

^.sLU jl jjyl^aJl y&Jv Jp ^Jj*^ c-^L^Vl 4PlCjj 



s* c * t 

p-Lfcj bb^ji bth^J b* ^ 5 *^^ - *AjJju - bu^J .iJbj^iJI 

^0*\*& j+**t+JL*. J 1 4bu**»b »* 1 ^ j u^ *1^ 

^)) Wheeler jbj Oyr <J^b .LgJ bb^j b/ A^lSob jl y* 

jL^Vl ^y* jlbl h/j Cyja.u! Ajfi>- *Vj cjbjo *)1 .^Jlp-^LJI ^y* ^y 
•.. .bbgJ ^ L* ^1 pb y*y ^ iSy^ *z£- y^s. jl^siVl y>» c£ J* ^<Sy-\ 

.(^)({LgJ JJ N ^ulL? ^1 cJjL^I 


JjJ> L 5 ^J aJcpli wLp yb^J ((Aijb>- Sbb>tL^)) bJLfc Jj& ?JjjJl j£> Lki 

^UipI .((?L^s^j ypJJ Oh) b> bib^2 j cSSjljLl dLL>«-LJi o-L&> Jj&j ?b$J i«Lp^ 

ySvj j*J 4 jT IjjJUwh J^U“ UjIj JJLS . J^yb 0 >jb> b 

A^pJo iyyLw-»> I (j.jU>* bh bhj ca* 1 p y^ b® jJ" ^ 5 ^ b)y>*o bM ^Jl*JI 

j*JUJl Jy>to jjJJu*j ^yjjJl • Abs^l AbjJalU Sijjj^jaJl ^y® A9jl>~ obb>JL*> 

C C C £ g 

Olj caJJI A>- j^i J £ yJUJl jl (jg\ t4jlS JJbcJl lJj& ^1 _ jLjs-Vl iw^ipl - j yyryi 
o*«b& ys >Iy ^i)I bi^I ij Lm^JI ^Jl saa J! ^9 . LosJ^jl^ ^ jyy^ *bi ^ 

Oy*b ^yb Oy*-*^ ^91 « Qyy ^ 

Oj^b cOj^vJl ; J±\ C 5 -4jA j>JL^a 1 L)^^b>oj cblSl 

«jJj-b5 L5 ip 


sLi>sb^ ^y^y y L^j ^ JjIjJI ol jJLjj jl5 

iiL^ Ol -Uj .4jli 4^1 c^bJ! jbJU ^ultimate bblL^* aSjL>- 

./ajL^J^Ij J\y*j' fb* 5 iSLa .aIU^ 4ib^ ilLfe)) ;5iHj bJlSCh 

s# 

^ b^» Ji" ^ ^/Jj) ^-Ul ^y» AaU- 5 jj^> JjUlj 

A^lill A^bbl OwLft wL-*^- . ^ Y ^)((b»wLAii (^-Ul ^j^>c^xJi OyiS'Jj ^bJbj CAjIUa ^jj| 
a^ jLiubl zy*^ iS^y ^Ijj^aJI)) *^iy jj^u J^LudJ ^-Pwbl 

L£“*y 

^y>- $,\jyJi jlS^I ^9 5jJj>cJva - {y,y^ b _ A^bihl a^^^2.a. 1I o jjb .^ 

jA^Ai ^A Aj£ jLjUllI)) A-*A*J b» L?Ijg.Q y ^ll 

ii9 jJUil bobj^iJi ijijii-l JU-pl yA 01 y ^JoijSvJl dijlibb Joy 


To Y 



|%JIaJ1 \jjt> caJUjLa 

Oylji l5 ^>- ^JUJl -^yrj J^r Jl tdJJS L> A5 . Lv*> ^O-L* 0^y>~^ 

£ J ^ P 

•J*>- y oi j>j: y «.iij-iJi <jylIji ! ajJj! ^1Iji ^ULc y^y jLj oN clgjli ^IjJjjaJI 
^y» Sijj c^ujj .(t)((^y>3i jUxaj^i jjp ^jt lui yji jj*y .^Jji ^Jji y* 
SjUJii ®jj-^ jhj oj>-yi o^31 sJji (jyiji 

nyrj^\ ^ Bootstraps 4-~ij ^ y y\iy£\ 0^S3l l$J ^1 ((LJli 

4>tv3jj aa1*JJ aJLL^-1 J^ty y^^~^ 

A 1 



‘L>J^ ^1 J-OJJ j;^JI U ^-*y*> ((^jliliHl jjjSU)) 

cr*l ujj^j ^ e5-s o^' 6^3l>°JI L^i ch^'j 


^rjJL y& Lgj^- Sj^Ip L^jI caa^j! o^S3 aja^>4^j'V1 q\ 

y lili)) jl ((?aJLU-I dJJ-> iili)) jL-o 01 $.jil apIIa^^Ij 03/ c$.LO-*>l! ^ty 

^pJjU~J LJ^Lj L^-Oaxj p-PJJ eJi^“*>L^Jl /^» Ail*/* AjLU- .((?AaL>- AjI 

. lili)) 


Tor 




> ^ c 

J*)l 4jT IAj^JLJI j&\ ^ 1 p A~w,j>. o*ApI o^jijJl SJ^\s5l oUUJI 

*, t . c . * t c 

o Ujjp *y{*3 Uj go I^^-fij)) ( jp Joo jl ^j^iv4 

s- * e. 

^jA jl ojl-w* IPj ,y*yjiL*jl j-^vjaxl! Lu l)I Oy*i 01 dJJi *-* .- 

LslS" j»Aaj IJ-& jl .^ytjjJi lij^ki |t-!UI yP LjIJa^M* 

aJ *■■—■*■*'*'*' Ol ^*Oa]I 0 Ol l^of ^jvwJi ^AaIJa^ aJL-*^» L»w\JLP 

j*-£ 9 Ol -]gA9 ( yju CaJ Njl S- 0 jSvJl Ol N l Jugi ?(_£^l*Jl ^w*%aJ 

Ol UjIj JJL) .ApUl ^*lAiL*jl ^JuJl jSsaJI oNl^s-a ^jIjP £_aj A^jL^Pj 
. a)i O t **y^ ljji 1 L J* i^J *A-4**U ^ ^ ® I i 2 J 

^LaJJ a*^j.aJI aJL^JaJI Ol Ijj^i^- GodelJj^ . a*jlaJI ^jpj oISjIaIL £^L» 

a*1p aja^J l 0 j5sJ cL*l]flj ^Jj sj Ol I^jCn-C sI]a^ oLo y ajI a^aJojl* oI^Ixu^Ij 
^ l*Jl J^l ^Pc N y dJLb- $.ljj AAJ AA-O^ L*jli iiLfc l)j$w .aJaAv^J A*Ij 

S*s (# # 

LIS LawvJU I^-vaJ ^»Jaj aa!^» aaJaU aJa>- ^p O-^x-Jl 0 } .iJjv'c^j oL^jJu APj^>t^» 
Ij^ :ChaitinJ ^JLaJI j^*J! Ji* <ul .J^tiJU <Up s.^ J50 UlJj 

#* ** _ s* 

( j^» t-A jIaj Jij cU 0 j^>o Ji (,2j>za \&Jij ((illife cl^-jL>“)) t -^“ji JS 

♦SC? oJcPii ^ip aIsC^ v_ ^yu tji ^,, 1 ? 7 ,'y luSvi C AA4 OljXi» >_ 'y J*j 01 

c p 

l / 4 ((^^^-AP ^-s^aJ)) C_p «j^aJI)) ^Ip bjl liLU Ail Ji JwLj 

^ 1 4 A-O Lgj ^ A^ L^V-O I • ® Ia^s-L^vJ I A*L^C^_***C *- - 1 '<^5^+j>i L<j C jJjJ I ^ 

A>-Jj*£*A jS* AaL>- ^1 cL^-m^Aj ^W2^I>P A5 jl->- oLi>t-L^ 

,■» ^aJ I ^^>-1 Jl^lw*fl ^ aj!"^ wUp ^w*» LojI^ 

aJ^vJ^» jj^ ^ 5 ^ 0^ .^sA2^1l jl JJLJI 

^Uii ^jU^- ^Aj - AJlgi 43 J*A { Jjs>- - (^i J ?oU>tLJl 

jj^l? Ail:UjilL* jt o$j~£ ^jvlil ?^aJaJsI JJ^aJlj ^^aJI ^J^jl 






«S\3 j*^f 'V 1 JlAj 4<U3 j+.g j I dl^ AJL^S- 4J3J ^Js- f.L>d*Jl ,y Jtf *J* 

^Ssiii ^L/hfl t_£jJI JjUII jjjjJaJl Jp ^ j^l 

0'JuL*Jj frljj U Uj c<w—^ ilLjVlj jjaJJI ^1 jj3' j^aii l J^j 

f « 

^uJp » j Uj ^JyJl <_£(^f 4 - JjwbJl £->^ JjiJ .<^£^P-^l 4j^Al]aJ! 

cf^jj jjUj cChrodiner cPauli c^jUJujI :jjjjb 

jl j£> <*£jj*** 0^ ^J^JJ ^Eddington jj£*ojj 

# fi c 

^jp *Aj WfcN j^ 4<»3j} */s^> 1*3 . *,* vO L 4 3 1 L L j^ '^^ OI A-vdwL^J I 44J _j ^*I 

.J^Lto 4jjUi! o^> jj^jaj jlSC^L jl lilt t^iUdl JJL^cJlj ^JjJI ji^j>x_JI 
z^ 4 jl JjSl ^ ^^1 .LL»I jl c4a1]^> aJLw« £« J^Ucll JjP 

^lp Jlf' jl^^J ^ c4JiL?l>- ^J»*Jl ^ JJL jl ^TJ>-^ll 

jl Jjy cftc.jLjS^)) -J |j*j JjLJk Aja^JtJl c((lill)) (JLwwO (^ijl ^-jJl (j* 4 IjL/2£ 44-1-^ 


^/j- 4 L^dJ •AS"” 4^® k-L>R^M»*pO^ C ((4»s3^ f | a 1 1 I)) |lj a ,ng 4 j^-O kXxi> I ^ *X>eJw»»vO L 4 L<J Ip 

JLflj \s <lJLa > - j^.5 <_j^L?xjl owL^j .^J^liil j^^jlx 

wUp ^®lp ^*jP j J$ j«,<g"l,l OJj>tlj .oUlT ^3 1 a> i^J^s^l ^j- 4 jl l^4p 

^3 . jjjjSC Ujjp jl c^iljJLI 4 jJl/^J jj^JI ^^U^l 

jl ^ ^ jl j^^- yg^l l 4^0^211 ^^1 l* 4 ^ J*j Ij 0 j^tS>- 

4jfcX*Jkl 4^>-lxiwU^'V I 4X^vJwwjJ ^yS^JLi ij^^j GC«-\^*-l^ Ajj^~ ^3 a j 3 1 ja. 11 4jJ_jj^l ^ ^ ^ ° J 

P ^ 

Ju^Jl jl Jwlo C jL^I J&*> .^^Uil j^J>tJl ^3 4^ jfllU ^Jjjl 4-4 j jJ^JJ 

^ ^-^)) 4^^^*Jlj ^^"1^ jr 4 I ' 

ui^-j .J ^r^jljj^iJI Jj>~l 4 jL^j UT c((4liJ^dl JjA>dl j?LtJ ^JjJjP 


Y o o 



_ ^Ijij J *?%& j*-$J' ((Jjf jjaJ^)) Jf- 

C £ 

(J$j\ o' - Bohm -Oioj cJosephson jj~~Ljyr d\jj OLjUj^I J\ y> 
jl l^JlSClj 4 jjU> “uUL; J^A>- ^jA LgJl ^\~ayi\ ^ ^iJl 2. >>0»'l 

**^ s* . 

.A^Jp <!*>\j J&J ApLwyiS ^9 L^0>- J>» 

(wj^j m 4^j[>zj\j oy^L* j&\ L^Jl 5-ji j- s^SI j-CJ c<j£y-l o*VL>- yj 

^1 y?j-4o LjJ (j|)) ' L® f' Aoy Lip 5jS A_g_>-IL ^jP \^y^J 

s 

<j)l oyLf COjij^a CAJl^jJ OjJjaJi cl^9 ^Li-^lj ,iSLA . ..Ay^Jlj 

y!L L^Lu^)) Peat c~o jyp ^JUJl <■_.(oyl^JUp 

fi c & * c £ £ 

cLjjl l£jj La jS"' Ly Ljl jX~S»J .. .y*ib U y>- y» ^JUl j**jv AjIS"' j jwUj Aj i 

L^j! j J-Jj cLo>~jj ^JLp ^y-w y o.5J^l AiajnJUl <jl A>-jjJ 

£ ~ c 
l)N c^yY^LS ( y>-jli.| pJUlj Wy cl^ Oj-bU £y>- ^ .yA>- Oy yj^ y 

•Q)^(j/i'lg^ ^$^5 jlW y £yj>-J cONl^l (^JlI>- yo Aj jjT U 


0-LgJ y*il ^ja!I Ail-AJ U 0.}lp <^>jL>tlJi 0 -La y AjJJli 
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Lilpj 4j j >^., ^ . > tJJ A^ljaJi ^1 p ‘-LjS""tx]l Oj-Lp Oy> 0^3^.^?.xili .Aj y>*^\ 

^^ aSC! ^p ^aI^I _ aJJI S^Ip _ U ( j&J>xJ^ dj^2s>- ^ Oja^zj u 


A^^SsJl ^9 A-Jjjjl c-Ojij>ejdl 0-La /j* ^Ju j!b C-ol j> *iiU-A .AA^P A^2jl j) A*j> OtytjLj 
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cJi-v^o Wiber *» T -^L>JU j^oJ*-\j j£\ aJJj ^j^L-Cj 

CO jZA^a AjLjA^-I | » gA ; ^9 j ^ ,<g ji A^j jP AaJj aJ 'jJi Jl A^ j«,&]\ Aj 


^ S C C £ £ £ 

cOlJjA jI jl c^»j^jL4 jy^SJ (j £I jl c5J^“J L)j^ 
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Its isnessL^y^)) y y Oy^^dl J^jj>o .((J^UI Jl£il 
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cVoid cJJUii tjj^Jl caJJI c((jjM)) aS ,3_^jLa aJL Jsj Sa^jJI 

£^il f-$ A i L)l . jjJJail ^S' 3 j^> L* jcJjJj ^IxJl aaI^j* A*i3 ^3 c_pb ^Li .J^ljail j\ 

J^Jjajjl Aj j^-j ^Uaj ^-jbP jl aJ /^L*il ^jA jU cAjIa^JI <US be '\<X+>- iftllll 
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^3 oJj>xj li *)bsb? Ul$Jl _ *y>~bLa JiSv-jj _ b^Lb ^_gj! j jj $.LJLxJI 
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* * - £ c 
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c £ 
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L>P jl*JU3 jJ-O ry» ^>Lj ^£jJ jl5*" cj4jA~*> ( Jk*i)) 
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.ajL^J^UI j ji^ilj <ylf>!>Ulj Void £*>^dl L-iyu olj 

IjlS" p^jU cyLgjN aJJI jl j!® IS*" JiljVl jy^x^^Lkl jj^i^dl ylpl Laxp 
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